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PREFACE 

This report presents an evaluation of Northwestern University's 
Integrated Science Program (ISP); The -evaluation of higher education 
courses ♦ especially an entire curricului^, was a new venture for us. As 

» \ 

it turned out, our attempts to locate pertinent literature in this area 
confirmed that this was generally unexplored terrain. Although education 
is perhaps the oldest area of evaluative concern, the systematic assessment 
of entire programs *ias only recently received attention. Thus this report 
breaks new ground, not only personally but for the evaluation community as 
well. It is our sincere hope that the path we have blazed — the general 
perspective, the methods, design » analyses ^ and even the mistakes — wi^l be 
helpful to those who next travel this way. To those interested in the 
substance of ISP as a potential program for adoption, we also hope to have 
provide^ a clear map for establishing and con4ucting such a program* 

The evaluation was conducted over a three-^year period from Septembert 
1976 CO May, 1979. Support for this work was provided as part of the funds 
awarded to ISP by the National Science Foundation's Alternatives in Higher 
Education Program. We hope that the evaluation addresses important issues 
in the funding of such programs. However? we must caution the reader that 
ISP is still a rapidly evolving program, and that the results presented 
here must be viewed in this context. Vftiile we believe the findings are 
instructive, they are in no way definitive. In particular, we do not and 
cannot address the crucial Issue of external validity. Whether or not the 
program will work at Slippery Rock, or Harvatd for that matter, is beyond 
the scope of our findings. Nevertheless, we do believe that we have Identi- 
fled a number of factors that are crucial to the success of such a program. 
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This is a report of an evaluation of Northwestern University *s 
Integrated Science Program (tSP). ISP is an undergradtiate program begun 
in 1976 that provi^ies an accelerated interdisciplinary education in 
science and mathematics to intellectually superior students. The program 
lasts only three years with a B,A, in science awarded upon completion. 
The major goal of ISP is to produce "panscientists" interested- in pursuing 
advanced postgraduate training in the newly emerging integrated sciences 
such as astrophysics, biochemistry, and geological sciences. 

"ape evaluation was conducted over the three academic years 1976-77 to 

* 

1978-79 with support 'provided from^the funds awarded to ISP by the National 
Science Foundation's Alternatives in Higher Education Program. It involved 
four basic components. First, the history and development of the program 
were documented by a series of extensive interviews with relev^t faculty 
and administrators. This was done so that others interested in developing 
such a program could appreciate the organizational factors necessary to 
implement it. > Second, the curriculum was evaluated. While the major focus 

* « 

of this effort was to provide formative feedback useful for program im- 
provement, tlje emphasis Jiere was on assessing the curriculum as a whole, 
third, the effect of ISP on stud<mt*s attitudes and b^aviors was evaluated 
with special consideration to program dropouts. Finally, the impact of ISP 
on student's careers was investigated through interviews with the first 
graduating class and a survey of leading graduate programs. The resultsf 
are brief 1> described in the following sections. 




4 



History 

As early as 1969 » Dr. Lawrence Sloss, then Chairman of the (Jfeological 
Sciences Department, proposed to the Division 1 (natural sciences) Council 
of the College of Arts and Sciences (CAS) at Northwestern that a basic 
curriculum be established f^r the division. The proposal was rejected by 
the Coun«:il. The idea was reintroduced from time to time by Sloss and his 
successor. Dr. Fred Mackenzie. Finally, in January, 1974, the Council 
decided to investigate the possibility of establishing an integrated science 
curriculum and a Study Committee was coimnissioned by tjien Dean Hanna Gray, 
with Sloss as chairman. 

The committee consisteH of representatives from all the departments 
in Division 1^ all of whom were chosen on the basis of expressed interest 
in creating such a program. In its report of June, 1974, the committee 
agreed that the basic idea of an integrated science program, was a sound one. 
They recommended that ancuher committee develop a curriculum and address 
the questions raised by such a program* 

Dr. Rudolph Weingartner, the new Dean of CAS formed a second Study 
Committee in July, 1974, chaired by Dr» Robert Speed of Geological Sciences* 
In its report of October, 1974, the committee recommended that a new 
Integrated Science Program (ISP) be established for a minimum evaluation 
period of three years and that a Director be appointed to handle admin- 
istrative affairs. The report dealt with a number of issues raised by 
ISP such as its educational objectives, curriculum, degifee options 
student recruitment and funding. 

The proposal for the formation of ISP was approved by Division 1. 
Dr. $pe«d presented the proposal to CAS three teonthg later, where it 



was approved^ In March, 1975, Dean Weingartner appointed Dr» Speed 

as the first Director of ISP with an advisory cononittee of representatives 

from the Division 1 departments. 

A formal proposal was submitted by Speed to the National Science 
Foundation (NSF) in July, 1975 » A year later suppo/t^or the first three 
years of the program, totalling $418,000, was granted by NSF. 

"Hie recruiting cao^aign began in September, 1975. It involved ex- 
tensive mailings to mathematics and science teachers at sel^ected schools, 
and to science-oriented students as well. 

Curriculum 



The largest component of the ISP ^valuation focused on the curriculum. 
The major question a<kres3ed in this section of the report concerned the 
overall effectiveness of the ISP curriculum. Unlike the early, 'formative 
phase 9.f the evaluation which focused on improving individuf»l courses, this 
summative^ component of the project Considered che curriculum as a whole, 

T. • was accon^lishcd by examining a set of course-specific 
opposed to teacher-specific) items on a Course Evaluation Questionnaire 
(CEQ) as ^ell as a Summary Questionnaire assessihg the iiy:egratedness of 
the ISP curriculum. Both these instruments were administered at the end 
of each quarter. The data from the second year of ISP was used in the 
analysis. 

Two sets of comparison courses were Identified with the assistance 
of the ISP staffs general science and advanced or honors courses. Only 
chemistry, mathematics, and physics courses were used since they accounted 
for all freshmen and most sophomore ISP courses* and had similar, non-ISP 
counterparts. 
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The mean ratings for all ISP courses were favorable with most items 
(statistically) significantly greater than the neutral p^int on the rating 
scale. The tSP curriculum was also rated more highly than comparable 
general science and advanced courses. However, when examined ly discipline, 
a stable, pattern emerged with ISP mathematics courses consistently rated 
more highly than non-ISP math courses while the ISP chemistry courses were 
not rated as highly as their non-ISP counterparts.^ The ratings for the 
physics courses were mixed with some ISP courses being more highly rated 
and others not. This pattern held for freshmen and sophomores, general 
and advanced courses, and for the integratedness of the courses as well. 
These findings reflected both the central role played by mathematics in the 
ISP curriculum and the problems encountered with the chemistry courses 
during the first years of the program. 

A separate study was also conducted to determine whether the course 
ratings reflected differences in the grades between ISP and other Northwestern 
students. It was found that ISP students, in fact, received slightly lower 
grades than non-ISP students. These results were not statistically reliable 
nor were grades often mentioned on the ISP course evaluation comments. 
Students 

This section of the evaluation examined the effects of ISP on the 
students. It presents the results of ISP*s recruitment efforts, the 
attitudes and behaviors of both ISP and non-ISP students, and the reasons 
for students leaving ISP. 

ISP has been quite successful in atracting bright students to Northwestern. 
While most of them come from the Midwest, they average almost 100 points hl,gher 
*on the college hoards than the typical entering Nil freshman. About half 

* 
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of thos« admitted to the program enroll and those who do not accept 
often enroll. at other highly regarded academic institutions. 

In order to determine the effect of ISP on. student attitudes and 
behaviors » an extensive questionnaire containing 89 items was admin- 
istered each spring to all ISP students and each fall to ISP freshmen as 
well, this ISP Student Survey was composed of 10 separate sections* 
eliciting information on students' use of university facilities, 
interaction and attitudes toward the faculty, psychological climate* 
allocation of tine» and attidues toward ISP. , * 

A slightly modified version of the questionnaire was administered 
to a similar group of non-ISP students. The 40 scaled items common to 
both questionnaires were collapsed into eight new variables through the 
•use of factor analysis. 

For ISP students the lounge especially provided for the program 
o proved to be the most heavily used facility. Not surprisingly, non- 
academic* activities and facilities were not utilized often. 

There was little interaction between ISP students and faculty. In 
particular* there was little contact with their advisors despite fome 
attempt to structure regular contact. On the other hand, as the course 
evaluitions indicate, students were quite satisfied with their instructors 
and the superior academic quality of the program was rated as most 
descriptive of the atmosphere within ISP. 

Overall, students spend over 10 hours per day on academic activities, 
with over eight devoted to ISP. Cu<^ ^aquently, ISP students spend a sub- 
stantial portion of both their academic and non-academic time with others 
in the program. ISP. students ard together almost eight hours per day In 



class; ^st>udy» and recreational aj:tivicy. As a result, it ap^ars that 

• * ' * -v. * 

there is a substantial amount of group cohesiveness. 

> ^ IJiose aspects of ISP that students found most satisfying' were the 
small class size, the advanced and integrated curriculum » and the faculty. 
They wer^_ 'iOt satisfied with the advising system, the computer instruction, 
the lack pr treedom in cours^election and contact with non-ISP faculty. 
These latter -criticisms pose a dilemma for ISP. Many students would like 
to explore other outside interests and feel restricted by the demands of 
the ISP curriculum while others want more flexibility within the program 
to spe'cialize pa an area more quickly than the curriculum allows. In 
particular, there is an interest in life science>^ those interested in 
medical research despite the faculty*s view that ISP is not a pre-med 
program*^ 

Over time, there are some chai^ges in students' attitudes aiui behaviors* 
There is less contact with other ISP students outride of cla^ss and a con- 
comitant decline in group spirit, less positive attitudes towards professors 
who are seen as more distant, and a decline in' affection for the university. 
TheJre also is increasing uncertainty over «^ether to obtain an advanced 
degree. * 

When ISP was compared to the educittional experience of a similar group 
of Northwestern students not enrolled in .the program, it was viewed quite 
positively^ ^ISP was rated more favorably in terms of the personal qualities 
of the other students, interaction with others (bo tl>- -faculty and students), 
quality of instruction, and the ability" to work with other students on 
academic problems. However, there was^ no overall difference between ISP 
and non-ISP students In the level of satisfaction with their education. 



As was noted above, 1ST was viewed less favorably in terms of freedom 
in course selection. Moreover »\ those changes observed over time were 
siiAar to the ones noted above. Again, the most significant negative 
finding concerned the lack of adequate faculty gn 'dance. Nevertheless* 
ISP students maintain their enthusiasm for their educational program 
from their freshman to sophomore year while it declines for non-ISP 
students. , , 

* ♦ 

Attrition has been a significant problem In ISP with almost half of 
the students leaving •the program before graduation. Interviews with 
Students who had dropped^ out of ISP indicated that a change in career 
goals was the sing." *mo3t important reason *'or leaving the program. Most 
of these students were interested in applied topics s ch as engineering 
and were not committed to purusing post-graduate 'education. Other factors 

also involved in the decision to leave ISP were the heavy workload, problems 

» 

with the curriculum especially with the comp.uter training and chemistry, 
poor grades, and ^ dislike for the other ISP students. 

The ISP Student Survey questionnaire was examined jLn an attempt to • 
identify items that would predict student drop out. Not surprisingly the 



two items dealing with the students' satisfaction and enjoyment with their. 
TSP experience (Jl and J2, respeqtiyely) along with two others concerned 
with non-academic time (A4 and EAb) 'proved to be good predictors (see 
Appendix D) . " * . ' ' 

Given these findings, two recoimn^ndatipns were made. ISP should 
engage in more careful recruitmeut* In particu].ar, the career goals of 
the applicants* should be ascertained, those^ho have very applied 
Interests (Including perhaps. aedicin«) should not be admitted. Second, 



• ** 

the advisory system has to be revived. Students do not have access to 
faculty for the advice and guidance they need. Other problems concerning 
curricuiar changes to allow nore within program flexibility need to be 
and are being discussed, but go beyond the scope of this report. 

Outcomes ^ ' 

Since this report was due shortly before the first ISP class- graduated, 
two studies were conducted to assess the impact of ISP on their careers. 
The first involved extensive interviews with the first graduating class 
held in early spring of their last year. The second was a survey of the 
nation's leading graduate science departments focusing on. the acceptability 

<r 

of .ISP graduates and t^Teir interest in adopting a program like ISP. 
^ The potential "greater appeal" of ISP to graduate 'schools was the 
least important program characteristic attracting students to' enroll in 
ISP. As would be expected, the students were generally quite satisfied 
with their ISP education and the group cohesiveness fostered by the program. 
Most importantly, 10 of the 15 students definitely planned to take a fourth 
year at Northwestern.* and only two planned to leave. All, biit ohe, planned 
on post-graduate studies. However, only half had decided on a-tare^r. 
Only three students saiJTthat ISP affected their career choice by. exposing 
theft to other fields. ^ 
A brief eight-iterm survey questionnaire was mailed to 125 different 
highly rated graduate departments in 1977-78. A total of 103 departments 
(82%) responded. The overwhelming majority C85%) of these departments 
felt that an ISP graduate with the anticipated outstanding credentials 
would be admitted, and most would award financial aid as weil* Overall, 
87% of all respopdents rated ISP as more than "adequate" as an undergraduate 



background for obtaining a Ph.D^ with the average rating being "good." 
Over 40% felt that a program similar to ISP would be of value as their 
university » while only one quarter dis^'greed. The objections raised to 
"ISP were program inflexibility, absence of laboratoty experience, and 
independent projects. Mathematics departments tended to be the most 
critical feeling that students needed more advanced courses than could bfe 
obtained in a fourth year. Since most students in the first class were 
planning on a fourth year, this objection was likely to be met. 
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1. OVERVIEW 

Th* SpUowing chapcars of chis docuaent praaent the results of an 
excensiva «va::,uation of an innovacive undergraduate curriculum at Northwestern 
University (JiU) known as the Integrated Science Program or ISP, for short. 
The evaluation of IS? did not always resemble the final product contained 
in the remainder of chis report., and, it may be instructive for those en- 
gaged in similar efforts or che historically cirious to glimpse the develop- 
^nt of the evaluation. Ihus this introductory chapter will present the 
history of the evaluation so that the observations noted below can be viewed 
from a wider perspective and with a deeper '(perhaps more tolerant) 'under- 
Standing, 

Af-.ar our first meeting with the newl/ appointed Director, of ISP, 
Dr. Robert C. Speed, in t.he spring of 1975, we were asked to develop a 
preliminary evaluation plan as part of a graat proposal to the National 
Science Foundation (NSF) . Working with Professors Soruch and Campbell, an 
initial evaluation plan was written and included in the proposal submitted 
to NSF's .Utematives in Higher Education Program. Four evaluation^ 
approaches were proposed: (1) a comparative educational analysis, (2)" 
a market .research study, and both (3) a systems, and (4) a curriculum 
^valuation. The first two of. these were to be conducted by the Psychology 
Department's Division of Methodology and Evaluation Research (and later - 
its' Canter for Evaluation Research) . render the direction o'f Dr. Paul M. Wprtman. 

Originally , the compar-ative educational analysis was toi evaluate thff"~ 
education in science and mathematics provided by ISP relative to that 
offered by the traditional science curricula at Northwestern. This was 
to^ involve comparisons of both general science knowledge and mastery of 



" specific information in the basic sciences* The study was predicated on 
our ability to create reasonable comparison groups for use in a quasi- 
experimental analysis. Groups considered were Northwestern-bound science 

» ' , ,. ^ 

students invited t>o join ISP after acceptance at the University; those NU 

students meeting ISP stanf^ards, but not invited to enroll in ISP; and 
finally those students enrolling at NV because of ISP. 

Since almost all ISP_ students were recruited directly (see Sections 
2.6 and 4.1), this design had to te revised. Where student comparisons 
were appr6priate, students meeting ISP admission cirteria a^nd taking science 
courses were used. ^The comparative analysis also was changed to take ad- 
vantage of the- mandatory course evaluation that occurred at this time. * 
Instead of developing special questionnaires and instruments, the com- 
parative educational analysis employed a slightly modified version of the 
University course evaluation form to assess the ISP courses. This, allowed ' 
the ISP curriculum to be compared to a variety of similar courses as is 
described in Chapter 3. Thus the comparative educational analysis was 
related to the curriculum^ evaluation. 

The curriculum evaluation, which was not initially to be .conducted by. 
the evaluation team, therefore became a primary focus of our evaluation. 
The emphasis of i:he curriculum evaluation, however, w^ bn program monitoring 
or tormative evaluation. This kind of evaluation focuses on program op- 
eration and feedback. Dui^ing the initial phase of a new program, continuous 
feedback to the staff (!.«;• , faculty and a<teilnistrators) is essential to 
allow the necessary adjustments, refinements, and improvements In the 
courses as quickly as possible. The rigorous evaluation of a program's 
otrerall Impact, or summative evaluation, only becodies meaningful after a 
program has developed and la operating as originally envislooed. 



With this in mind, a course evaluation questionnaire (CEQ) was 
. designed (and, initially, refined on a quarter-to-quarter basis) for the 
primary purpose of providing the rapid formative feedback essential to 
program development. During the first two years of ISP (1976-78), we 
administered the CEQ for all ISP courses at the end of each quarter. The 
means and standard deviations for all questions with ^numerical ratings were- 
computed along with a summary of all . comments to the open-ended essay 
questions. This information was forwar;ded to the instructors, ISP director, 
the dean, the department chairman, and the University office in charge of 
processing course evaluations. In addition, the instructor was provided 
w; th the full list bf student comments. 

The first year of ISP (1976-77) was vi«tw%a as a developmental year 
requiring formative evaluation. For this and other reasons (noted below) 
. che second year of ISP was used to conduct the summative curriculum evalu- 
ation described above. In addition to the CEQ, a Summary Questionnaire was 
administered each quarter to determine how integrated the basic science 
courses in mathematics, chemistry, and physics were. The intent, then, 
of this aspect of .the evaluation was tp move from an assessmei^t of in- 
dividual courses and instructors to an assessment of the program as a whole. 

The market research study involved a questionnaire survey of the 
acceptability of ISP graduates and the transferability of the ISP principle 
to other universi^tles. This, plan remained constant over the course of the 
evaluation , and is described in Section 5.3. . • 

The last component of the evaluation originally proposed involved an 
assessnttnt of ISP^as a system. The purpose of this study was to understand 
"the reasons for the success and/or failure of the whole system and its 



components, chiefly for the edification of the national educational 
community. The design was at that time only "tentatively formulated" 
and was to be conducted by another group at Northwestern. However, due 
to fiscal limitations to be discussed b«low, this component of the evalu- 
ation was also conducted by the Center for Evaluation Research. 

The systems analysis as developed by our team involved extensive inter- 
views with both staff and students in ISP as well as other relevant members 
of the Northwestern community such as deans, department chairmen, and 
other faculty members. ^ These interviews served a variety 6| purposes. 
First, they allowed us to document in some detail the organizational effort 
and processes necessary to establish a program like ISP in a university 
setting-. This history is described in Cl^^ter 2. Second, Interviews" were 
useful in unders tan ding. why students dropped out of ISP. A series of such 
interviews were conducted during the second year and are reported in 
Section 4,3 And finally, interviews can also be yaluable in assessing 
the impact of ISP on those who r^aaln in the progrsffli, especialJ^ on their 
career plans. This study was conducted during thfe t^ird year with the 
first group of ISP graduates-to-be and is reported in Section 5.2. 

In addition to these. interviews, a questionnaire was developed to 
assess the impact of ISP on students* attitudes and behaviors. This so- 
called Survey Questionnaire was^ also administered to a comparable group 
of aon-ISP students as noted above. The results of this study are presented 
in Section 4.2. Finally, a number of other analyses are also presented. . 
These Include the results of ISP*s recruitment activities (in Section 4.1), 
and the Impact of the ISP curriculum on studenr grades <in Section 3.2) . ' 
Overall, the evaluation of ISP iavblved a variety of methods, designs, 

' 2n 



and analyses to trace its origins or history (Chapter 2) » to determine the 
effectiveness of its curriculum (Chapter 3) , and to assay its impact on 
Students (Chapter 4) and their career plans (Chapter 5). 

All of this depended on the availability of adequate funds » and fiscal 
constraints did effect the conduct of this evaluation. The initial request 
to NSF asked for $60,000 for the evaluation. Although NSF finalljr awarded 
$374,625 to support ISP during its first three years (1976-79), only. $7,000 
was available to pay for the evaluation. As a result, the first year of : 
ISP involved quite limited evaluation activities conducted by a graduate 
student working part-time under the Center director's supervision. The work 
f<*cused on developing a- curriculum evaluation instrument and initiating the 
market research study. 

In the spring of 1977 a reappli cation for support of the 'evaluation 
was made to NSF. This time the request was granted and an additional 
$4A,000 ($86»400 including indirect costs) was provided to conduct the 
evalioation over the two remaining years of NSF support. The funds were used 
to hire two graduate research assistants full time. However, since NSF 
funding was to end in May, 1979, before the first ISP class graduated, an 
additional constraint was placed on the evaluation* Because this document 
was due before the conclusion of the third academic year of ISP's operation, 
it was not^ossible to collect, analyze, and report on data from the end 
of that year.^N^r were we able to obtain complete information on students* 
career plans. As a^i^sult, the general emphasis of the evaluation is on the 

second yeajf of ISP. This^was a fairly s-table year for the program in which 

\ 

to conduct the sunmative «vali^4^^-of -tlie-^urricttliM. At lea«t ^or- ISP — 
fi^eshmen, th« Instructors and the purses were the same as the first year. 



From our perspective there are a number of lessons to be learned from 
this experience. First » a program outcome or impact evaluation shduld have 
longer term support than is provided by project development funds. For 
a relatively small additional investment this can be accomplished for 
most projects including ISP. Second, it is important that evaluation funds 
be separated from project funds, NSF was most concerned about the inde* 
pendence and objectivity of an evaluation conducted by another part of 
the same organization. And yet, after they were reassured of our ability 
to conduct a thorough *and unbiased eA^aluation, they placed the evaluation 
funds under the administration of the ISP Director. In all fairness to NSF, 
it should be noted that Northwestern, unlike many other universities, has 
not developed the necessary fiscal mechanisms for removing such funds for 
separate administration. While this, in our opinion, did not affect our 
judgment, it did result in numerous administrative problems. * 

In summary, the ISP evaluation presented in the remainder of this 
report is clearly the end product of an evolutionary process, tike most 
researdi studies, it developed in accordance with both social and fiscal 
dynamics. As the ISP program moved from theory to reality, the evaluation 
also came into sharper focus. Within this context, the availability of 
funds ultimately determined the form of the ^actual evaluatlotv^nd^ the 
components selected^ \ 
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2.1 Incroductlon 

The Integrated Science Program (ISP) at Northwestern University was 
Instituted in 1976 to provide an accelerated interdisciplinary education 
in science and mathematics for intellectually superior students. All seven 
natural science departments (astronomy, biochemistry, biological sciences* 
chemistry, geological sciences, mathematics, and physics) of Northwestern *s 
College of Arts and Sciences (CAS) participated in all phases of the develop- 
ment and implementation of this program. 

The primary goal of ISP is the establishment of a broad accelerated 
program leading to a B.A. in science within three years. However, a variety 
of options such as dual majors, late (i.e., in the sophomore year) entry, 
and a fourth year provide both flexibility and opportunity for specialization. 
All degree options are structured primarily to qualify ISP graduates for 
advanced study leading to the Ph.D. in mathematics and sciences. The 
development of a science program emphasizing breadth but also allowing 
opportunities for specialization presented a number of problems that were 
not easily or immediately solved. This report will attempt to identify and 
explicate the factors involved in the development of this innovative approach 
to undergraduate science education. 

In order to reconstruct the history of ISP, personal interviews were 
conducted td.tH the individuals involved in the planning and development of 
the program and CAS documentation for the years in question was consulted. 
The results of this inquity illustrate many of the challenges that na^' face 
other institutions considering similar programs. 
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2*Z Origins of che Program 

The concept of an integrated science curriculum emerged from a * 
growing concern at Morthwestem tl\.at overspecializatlon in the traditional 
scientific disciplines was making it less likely that talented students 
would enter th^ newly emerging interdisciplinary fields of science auch 
as biochemistry and geological sciences. This situation was exacerbated 
by the requirement that students declare a major at the end of their 
sophomore year— a point at which they would have been exposed, almost * 
exclusively, to the traditional sciences. As early as 1969 and 1970, 
Dr. Lawrence Sloss, then chairman of the Department of' Geological Sciences, 
proposed to the Division 1 (natural sciences) Council of the GAS that a 
basic curriculum, emphasizing breadth of study, 'be established for the 
division. Initially conceptualized as a general program for all science 
students, the proposal was not found acceptable 5y the Council. By 
January, 1974, however, the Division 1 Council ltd recognized the need 
. for small specialized programs aimed particularly at the more talent^ed 
student, and a proposal for such a program, brought forward by Dr. Sloss 's 
successor as chairman of the Department of Geological Sciences, Dr. Fred 
Mackenzie, was recommended for study by an ad hoc Study Committee. 

2.3 Program Development 

The Committer, commissioned by then Dean Hanna Grey, was chaired ''by 
Dr. Sloss and included Drs. A. Louis AUred (CAS and Chemistry), Laura 
Bautz (Astronomy), Laurie Brown (Physics), Erwin Goldberg (Biological 
Sciences), Mark Pinsky (Mathematics) and* Robber t Speed (Geological Sciences). 
All were chosen on the basis of expressed interest in the creatio * 
such a program. 
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In its report of June» 1974 » the Coiranittee agreed in principle that 
a -^jfTgram of this nature would be beneficial in both attracting talented 
students to Northwestern and meeting their needs ontfe here. It recommended 
that a highly structured curriculum be established that was geared to 
advanced entering students with skills in mathematics (differential and 
integral calculus): advanced placement on at least six of the fourteen CAS 
arts and sciences requirements was also assumed as a prerequisite to this 
curriculum. In addition, the Committee recommended that several degree 

options be offered within such a program (see below) and concluded by 

* *" 

calling for another Study Committee to develop a tentative curriculum and 
address the further questions raised by such a program. 

Upon receipt of this report. Dr. Rudolph Weingartner, the new Dean 
of CAS, formed a second Study Committee, in July, 1974, chaired by Dr. Speed. 
The other members included Drs. Allred, Bautz, and Pinsky of the first 
Study Committee along with Drs. Donald Ellis (Physics), Robert Gesteland 
(Biology), and Neil Welker. (GAS Associate Dean, Biochemistry)." In its 
report of October, 1974, this committee recommended that Division 1 adopt 
a new integrated science program as defined for a minimim evaluation period 
of three years, and that a Director be appointed to handle administrative 

matters, including the recruitment of students and the search for outside' 

♦ 

funding. This report was approved, at that time, by Division 1, and the 
program Itself was approved by th'e College of Arts and Sciences In January, 
1975. 

the report of the second Study Committee dealt with a full range of 
Issues raised by ISP, Including its educational objectives, curriculum, 
degree options, student recruitment, and funding. The first three of 



these were discussed i^n some detail, while the last* two .were, addressed* 

♦ 

s 

only in principle. *, " ' ♦ 

Recognizing that the number of the students in ISP wo^d be* relatively 
small («*^, about 30 nw .students a, year, for a total «f^ .90-100 .at any 
time) and that they would represent a^ highly selected/group^ of inteilectually 
girted scholars, the Committee did not hesitate to reconmiend a broaa: spec- 
trum of educational objectives, mny of which might 1>e regarded a& mutually 
contradictory for less talented students. Thus, the Committee stressed ♦ 
the need for both educational depth' and scientific breadth;* it asked that 
the program both train students within the specific disciplinS*. yet provide 
for maximum career flexibilxcy. ^ It. also urged* tftat Several specific ♦pro- 
visions for peer interaction be made, on both educational and personal 
levels. For example, the proposed curriculum provided for wee 'seminars 

to foster group Interaction, permit presentatipn of student reportfe, and 

I .** * \ 

allow for additional contacts with other members of] ISP an<J rel^ated dis- * 
cip lines. Perhaps more importantly, it tecommended^ that, stibjept to 
availability of funds and resources, special facilities * for 'ISP students 
be provided. on campus* • \ * 

r V 

With regard to recruitment and funding prqb lews, the Committee stressed . 
that ISP was to be viewed as an innovative program for a selected group 
of advanced students, with very high admission standards. The' unique* 
nature of the program itself was viewed as a strong source of group co» 
hesiveness, tending to motivate students in the program b^pnd customary ' 
levels. Maintaining such ajiigh motivational level would clearly require 
both the talents &nd enthusiasm of dedicated staff, as well as a full range 
of facilities, and, the committee reconnended that outside funding- be' 
sought to increase the scope of the program beyond- the capacities of the 
limit «d University budget.* - 
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As «rivi3ioa«d, by th<e conanlttde» ch« bs^^ic scructuru of the curriculum 
would consist of a four-quarter cora sequence emphasizing rigorous pre- 
sentations of mathem^itics , physics, and chemistry. Materials presented 
in Iny of these areas during any quarter should be maximally integrated 
across the disciplines: ?kus, in the first quarter, studetits would be 
considering vector problems -in mathematics , applications of these problems " 
(e.g., vector kinetics, momentum, and freerbody problems) in physics, and 
related applications (e.g., chemical kinetics, bonding) in inorganic 
chemistry. Similarly, in the second quarter, mathematics would stress work 
in fields and surfaces, leading directly to applications in physics (electro- 
magrtecic fields^ electros catics , alec^stic potential), and providing a 
found^cicn for concepts of •orstanic chemistrv. - ' 

\ 

•v * 

After the inicial four-quarter acre sequence , the curriculian would 

branch into four derivative 3eqvj5)Les: life science's ^ physical sciences, 

'1 • , - - 

mathematics and^nodem physics, as'well\Bs allowing, in a third yeai>, _ " 

several further liberal arts options. Concurrently, a one-credit oer vear 

seminar was proposed Cre^lar courses are 3 credits each) that would provida 

additional opportunities for integrating and interrelating 'the various 

materials. * . . ^ 

Finally, the committee also recommended the appointment of a full-time 
Director <or the program; an advisory committee, consisting of representatives 
of departsients invol'/ed In tSP to provide, liaison with those departi^ents ; 
and a Sull-tlme secretary. In addition, the committee recommended chat a 
means of aonltoring and evaluating the progress of ISP be estabU«$i«d. 



As aoced» chis proposal aet with the Limediate approval of Division 1 
of ch« CAS; and» when reformulated by Dr, Speed for presentation to the -^/ 
full CAS. waa approved by that body three monthis later. In >1arch^-i^, 
Dean Weingartner appointed Dr. Speed as director pf' ISP. with an advisory* 
aotnmit tee consisting of Drs. Gesteland» Pinsky. Sloss, Welker, Mark Ratner 
(Chemistry) , and Paul Auvii (Physics) . 



2 ♦ 4 Funding 

la keeping wich the second Study Committee's recommendation that IS? 
seek external funding, several sources were investigated, including* Che 
NSF's Alternatives in Higher Education program, Exxon Foun4ation, General • 
Electric Foundation, the Lilly Endowment, and the Sloan Foundation* A 
formal proposal was submitted to NSF in July 1975, and support for the first 
three years of the program, totalling $418,000, was granted a year later.- 
Most of the funds (over 902) were used for faculty, with, smaller amounts 
providing secretarial expenses, travel, equipment, and evaluation costs. 



Dejtree Go c ions 

There were six different degree options^ and transfer possibilities 
specified by rhe second Study Committee that are currently available. Since 
this report is -being submitted just as the first ISP students graduate.- only 
preliminary information is available on how many and which of thes? optipns 
will ^ctually oe chosen by ISP students (see Chapter 5, Section:). The ootions- 
include 

1. Ih'^ee year I5.P degree; 3.A, . in science * 

2. Dual major: IffP, degree with B.A. i-n departmental major. Since 
ISP is an accelerated three-year pro*gram, departmental requirements can 

be wet in the fourth vear. . . . '» ^ 



3. Dual majort ISP degree and interdisciplinary or ad hoc maj.or; 

♦ 

that Is, 'for programs tor which formal course requirements have not yet 
been established* 1/ 

4» Combined B,A.-M»S* programs; the Master's degree can be ob4:ained 
in the fourth year* ^ > 

5* Late entry into ISP: transfer is possible up to the beginning 
of the second year, without 'e:<tceeding the normal four-year span* - 

6. Transfer to departmental majors: » students can transfer out of 
ISP at any point. " ' t 

Beginning in 1976, ISP students applied separately to the University 
for three-year B*A. status. As of May. 1978, all ISP students have a 
waiv'er automatically granting them three-year status. Since ISP is an 
entirely new program and firm evidence of its acceptability to graduate 
schools has yet to be shown (see Chapter 5, Section 3), students planning* 
to continue onto graduate schools in the sciences are encouraged to complete 
a fourth year concentrating on their chosen areas of specialization . 
Those who have chosen to leave after three years appear to be oriented 
primarily to the biological sciences including medicine. (A brief dis- 
cussion of these issues, focusing on the first graduating class, is also 
presented in Section S.2). 

» 

2.6 Student Recruitment » 

♦ 

Since ISP was designed as a limited program to be made available to 
a small group of intellectually superior students, the advisory committee 
decided to set high admission standards* This was done not only to recruit 
the type* of student who»«as most prepared for s\ich a program, but also to 
attract superior students to' Northwestern. 



Students are expected to' have taken four years of English In high 
school, at least two years of a foreign language four years ^of math- 
ematics including one year of calculus (mandatory) , three years of science ' 
- (with chonistry mandatory) and two to four years of history and social 
science. In addition, applicants must have an SAT quantitative score 
higher than. 700; a high SAT verbal score; high rank in high school graduating 
class, and high grade point average; evidence of additional effort in 
science beyond the classroom experience; and* strong let^ters of reconmen- 
datio^. Processor Speed indicated that, since the high school grade p<^int 
average and SAT quantitative scores were high for nea'rly all* the candidates, 
.he paid close attention to the SAT verbal score, which was considerably more 
variable. In choosing among applicants who seemed equal wdLth respect to 
aptitude. for and interest in science. Speed favored those who had shown 
evidence ot high competence in other areas as well (see Section 4.1), 

Students meeting these requlren^ents can enter ISP directly in their 
first year, or transfer into ISP from other programs at Northwesjtem or 
other universities. Late entry into ISP is feasible at the end of the 
first year since all ISP courses are completed within three years. 

In order to attract prospective students,, the Admissions Department 
at Northwesterly directs "three major recruiting efforts: a fall mailing 
of the ISP brochure (see Appendix A) to science and mathematics chairmen 
at about 3000 selected secondary schools with strong science programs 
across the country; a similar mailing ta the approximately 10, 000* students 
who express an interest In science on the CEEB tests; and fx i on-campus 
programs for prospective students and their parents, 'The ISP brochure 
briefly describe^ the program, majors and degree options associated with 

t . . » 
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ISP, qualifications for ISP, application procedures, financial aid, the 
facilities, and the ISP course sequence as well as the^enefits of the ' 
multidisciplinary approach of the program. Included in the brochure is 
a card which the student may fill out to receive an application form (see 
Appendix- A) and/or additional information about ISP. 

In addition to these University efforts, the Director of ISP maintains 
a list of stience teachers across tlje country from whom he solicits 
candidates. Prospective students suggested by these teachers also teceive 
program descriptions and application forms* There are no systematic contacts 
between the IS? faculty and prospective students. If the student visits 
the campus, the Director generally has a short chat with him and sends him 
to sit in on a first year ISP math or physics class. The ISP staff does 
not visit high schools, make presentajtions, or do any furtl^er advertising 
for the program than is done by the Admissions Office. , 

Directors Speed and Pinsky have been in charge of admission to the 
program — Professor Speed for the first twp years of the program and 
Professor Pinsky for the third year. Applications are sent to ISP by 
prospective students at the time they apply to the University. J3iere have 
been several instances, of students interested in science getting infor- 
mation about ISP after applying to Northwestern, but this is generally 
not the case. The Director of ISP reviews the applications and ranks them. 

Initial ranking of candidates for ISP Is typically ciHupleted In' 
' March, and offer letters are sent to selected candidates by the, middle 
of that month at the same time as general University admissions. Depending 
on acceptances, further offers may be made until the quota of 30 students 
for the lAOQi!!^ class Is reached.. • ^ . % 
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.2v7 Cunrlculum De velopment and Teaching Arrangements 
t A broad outline for the ISP curriculum was developed by the first 
Study Committee and later details elaborated by the second Committee. ' 
With only minor changes , this model has been retained throughout the 
actual ^implementation of ISP (see Table 2-1). The evaluation of the 
curriculum is discussed in Chapter 3. of this report « 

As pjresently established, ISP -requires Si minimum f&culty of nine,. 
' - each teaching three courses per year. Since the nature of the program 
places more than average emphasis upon the enthusiasm aoid "dedication of 
the faculty, volunteers for ISP were recruited in consultation with 
departmental' chairmen and the Deaai of CAS. ISP faculty were almost 
entirely supported by NSF funds during the first three years of the 
" ■ . program. These funds compensated the departments involved for the 

••release time*' from- other teaching responsibilities granted the ISP 
faculty by the Dean. 

In addition to curriculum, degrees, and faculty. Northwestern University 
has also designated the upper floor of Dearborn Observatory for the ex- 
clusive use of ISP. This floor houses the office of the Director, 
classroom space, and a comfortable lounge for ISP "students. A computer 
terminal is also available. It was f^t that the availability of these 
•designated ISP areas and facilities would contribute to the development 
of a homogeneous program for the students, and aid in the formation of. . 
group cohesiveness and interaction. On the other hand^ the ISP advisory 
committee did not feel it was appropriate to extend this policy of 
academic exclusiveness to the students' residential life and thus did 

not endorse a special ISP dormitory. (Thes^. aspects of ISP are discussed 

** . . • 

further in Chapter 4) . 

ERIC . , • • • 



ISl' Curriculum 
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Hath Xl (ttUl - 1) 
MulttdliiHsiuiional caloulim 

Mucliauicti 

Chemistry Xi (A/H-l) 
Oenvral chemistry 



l.ll>vral Alts 



Math XA - i) 

Uuumlary value tutibleios 

rhysioal Science 'Y I 

Ceo logy (CIS - O) 
IMiytiIca and chemistry of 
earth (the tioUJ earth) 

IMiys 1 ca I chuiiils t ry 
l^ibur^il Arcs 

N 

High energy ptiyslcu 

KUe Si iettcea Y J (Biology CIO) 
tie 1 1 l> i u 1 ugy ami phy^ t u ) ogy 

tikotal At t:i 
l.lheiul Ai l;» 



M^.»ter Qua rter 

Math X2 (H91 - 2) ' 
Vector differential o^eratorii 
atid ordinal^ differential 
equations 

Physics X2 (A25 - 2) 
Electricity and magnetism 

Chemistry X2 (BlS-1) 
Organic chemistxy 

Liberal Arts , 



Math Yl (C91 - 2) 
Functions of a complex 
variable 

Physics Yl (C36 - 1) 
Quantum mechanics 

Life Sciences Yl (liiochemistry C02) 
Principles of biochemistry 



I Libera) Arts 



i'hysical Science Y2 (Physics C- 31) 
trophy sics 

Lifu Sciences Y4 (Biology CU) 
Biology of perception and , 
memory 

Liberal Arts 

Liberal Arts 



X courses are core ' sequence 

Y courses are advanced sequences 




, Spring Quarter 



Math X3 (B91 - 3) 
Systems of differential equations » 
linear algebra, and infinite series 

Physics X3 (A25 -3) 
Waves and oscillations 

Chemiatry'^X3 (B18 - 2) 
Organic chemistry 

Liberal Arts 



Math Y2 (C91.- 3) v 
Probability and statistics 

Physics Y2 <C37 - 0) 
^olid-molecular-atomlc physics 

Life Sciences Y2 (Biochemistry C03) 
Physical and mathematical 
biochemistry 

Liberal Arts 

Life Sclencea Y5 (Biology CI 2) 
^ Popalatlon biology and 
evolutionary theory 

Liberal Arta 

Libera] Arts 
Liberal Arta 
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2«8 Departmental Attitudes Tovard ISP 

In general, a program such as ISP can benefit Individual departments 
in two different waysf first, in terms of what it contributes to the 
University as a whole and second, in terms of what it contributes to •> 
any department individually. Departmental attitudes toward ISP may be 
expected to vary depending on how thes^e two factors are perceived. 

In terms of ISP*s value for Northwestern generally, it is clear thct 

*> 

, a program of this nature can do much to enhance the national reputation 
of the University in undergraduate science, and thus aid, at least in- 
directly, in attracting new funding, high caliber faculty, and, perhaps 
most importantly and immediately, more taletited students. Moreover, the 
existence of an integrated science program at Northwestern can provide both 
a catalyst and an opportunity for the development of other interdisciplinary 
courses and programs, and allow for the expansion of interdepartmental 
Studies « 

At the departmental level, the primary benefits of such a program 
would appear to lie in Its provision of outstanding undergraduate students 
and their potential for developing into graduate students within the 
department involved. With these co.nsl derations In mind. Individual de- 
partments have viewed ISP in somewhat different fashions, depending on 
its importance to their perceived needs. 

From its Inception, ISP has received Its most consistent support from 
the Department of Geological Sciences, since it is, itself, largely an inter'x 
disciplinary field, drawing widely on mathematics, physics, and chemistry 
as pre- requisites to further training In geology. This department. had 
the most immediate incentives for supporting ISP In terms of Its relevance 



to their needs, as well as its potential for developing students prepares 
for graduate work in geology. For slightly different reasons, mathematics 
and physics have also been strong supporters of ISP, viewing it primarily . 
as a means of providing interdisciplinary breadth to students possessing 
basic mathematical and physical sfctlls and goals. The Mathematics 
Department supported the program even though they did not expect to gain 
graduate students from it. The faculty felt that it was a good idea and 
the department would like to see it grow. The Physics Department's main 
incentive was the hope of getting good undergraduate students to transfer . 
out of ISP or to choose a dual major in physics. 

The immediate goals of providing better students as dual majors or 
^potential graduate students have been less comp-alling for chemistry, biology, 
and biochemistry. Some members of these departmj^nts have suggested that ISP 
is weighted too heavily in favor of the pnysical and mathematical sciences, 
and have seen less potential for the implementation of their own interests 
in the program. "Hiis has been most pronounced in the case of biochemistry, 
which does not appear in the curxicultim until the latter part of the second 
year. Nevertheless, the initial aijibivalence felt by members of these 
departments with regatU, to ISP, . appears to have diminished now that they 
too have become actively and directly involved in the program. In fact, 
contact with ISP students has produced favorable attitudes toward the 
program and heightened interest in recruiting them as majors. > 

» 

2.9 Problems Encountered 

ItL reviewing the initial guidelines offered by the second Study 
Conidttet in outlining the Integrated Science Program, it is apparent that 
both the overall goals and the specific means' advocated by that committee 
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have proven to be viable and valuable recommendations. The progran has, 
tndeed» come to life'almost exactly as it was planned. This is not to 
deny» course, that several problems have been encountered in the im- 
plementation of Che program, and that, in all probability, other prohleos 
will be encountered at later stages in the growth of ISP. 

^ Perhaps the most fundamental of these concerns the issue outlined in 
the preceding section, ISP has attempted to achieve its integrated char- 
acter primarily by. building Its curriculum around a mathematics-physics- 
chemistry core, and this has led to a measure of competitiveness both- 
between these disciplines and the. others represented in ISP, and within 
these disciplines themselves. Thus, as noted, biochemistry was initially 
somewha't reluctant to invest heavily in ISP since its direct involvement " 
lay. at that time, some years in the futup-j. Similarly, biology, which 
is introduced only after the core years, has tended to feel that earlier 
emphasis on biological study would Improve the integracedness of the program 
And again, chemistry, although acknowledged as a member of the core trium- 
virate, has felt that Its role was being slighted relative to mathematics 
and physics. This factor, combined with the Reeling of the department 
that it was quite com|>etent to find high-caliber students on its own, also 
led to some initial reluctance to participate as fully in ISP as it might 
have done. 

It should also become in mind that ISP is structured to cal3r for 
above-average involvement In teaching from its faculty: since this Is 
not the path that leads most directly to academic advancement, a certain 
measure of reluctance on the part of all faculty to commit their full 
energies to this program cannot be seen as surprising. As a result. 



most of Che faculty involved In ISP have. been senior faculty members, ' 
who are no longer concerned with attaining promotions. . 

Other problems have also been encountered on the cttrect level of 
^ Implementa.tion of the program. For example, during the first year the 
faculty tended to overestimate the aao\jnt of material students could 
handle in a given length Of time. While ISP students were intellectually 
quite advanced, their maturity and motivational qualities still led them 
to encoiittter difficulties with note-rtaking. and long, hours of study. 

Similarly* grading became a problem, "revolving around the issue of whether 

> 

ISP students should be graded on. the same (normal) scale as other students, 
or be giv^en more generous grades -to reflect their advanced *8 tending and 
heavier workloads. (This issue Is discussed In more detail in Chapter 3. 
Section 3, of the present report.) 

Another problem has been encountered on the level of recruitment. 
Since ISP is a novel program, more time and effort is required to define 
It to high school students than need be expended on more traditional 
programs. This problem, too, should resolve itself , In a few years. At 
thaf time, it is hoped, students w^ll no longi^r ne^d to be recruited, but 
will be recruiting themselves into what will, at that time, have becom^ 
an established program (similar to that in Honors Medicine) at Northwestern. 

2.10 Ess ential Factors In Developing An Interdisciplinary Program . 

Wiat is needed to achieve such Innovative, interdisciplinary edu- 
cational' ventures as ISP? In reviewing the, albeit brief, history of 
this program at Northwestern, and by consulting those mo*t intimately 
concerned with bringing it Into being, it is possible to laoU.e several 
factors that seem to have contributed to the formation of this program* 



The characteristics most cowmonly cited by the participants' in the ' 
program were chose of enthusiasm end dedication on the part of an ad-? 
minis trator, who would ideally possess enough breadth in science to be 
able to enlist the support of scientists in disciplin^es other than his 

9 

own. Monetary support* and an effective recruitment program to attract 
the necessary students were also cited as key elements in the formation of 
a successful* program. In addition, of course, such a program must be able 
to win the commitment of the University itsexf to see that the program » 
is maintained. In this case, the enthioslastic support*^ of CAS Dean 
Weingartner was ci;ucial ia obtaining administrative backing. It is 
equally essential for the program to have sufficient appeal to attract 
a range of faculty willing to devote themselves primarily to teaching and* 
curriculum development, since no one individual can b,e expected to remain 
with a program of this nature over a long period of time. 

While these elements may be fairly obvious, and not particularly 
different from characteristics one would expect of any successful program, 
the history of ISP at Northwestern suggests that other factors have also 
entered into .the creation of the program* and illustrate the limitations 
of other approaches. For example, dedication and enthusiasm alone appear 
by themselves as Sufficient to establish sudi a program, despite its 
worth, as the unsuccessful att^p^ts in jLhe years between 1969 and 1974 

demonstrate. Various factors such as administrative leadership, changing 

' * ** . 

efducational attitudes from the 60*3 to 70 *s, the availability of funding, 
♦ 

and the increased competition for fewer students were all very Important. 
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Beyond this, IS? was fortunate In developing two' other aspects of ' 
its progra^^rom the start. First, it was at all times tho::owghly inter-;*.- 
discipUWiry, involving the full and open cooperation' of all departments^ * 
involved. And second, as a result of this cooperation, the initial formu-" 
I'ations for ISP could be worked out in sufficient !detail to provide a • * 
clear and compelling blueprint for implementation.* Related to' this, but 
eonceptually on aj. quite deferent level, has been the emphasis of ISP ok . 
establishing aif evaluation mechanism, which hcus perhaps managed, by its 
existence alon^, to head off a variety of pt;pbl«ns that migl^t ha^A^eveloped 
had it not been so clearly evident throughout. Due to feedbacWfrom the 
evaluation, implementation problems have been discovered and. corrected. 
The instructors have been made aware of the level of the students' abilities , 
while the students have become more aware of what the expectations of them 
are, and both have made adjustments. • ' 

Thus, it would appear that this combination of elements: close 
mutual cooperation in all phases; clear and detailed formulation of" policy; 
and provision for constant monitoring, in combination with the de'dication ♦ 

of the participants 'and effective University support, would represent the 

t.. 

key eljements designed to le&d to the success of programs of this natlire. 



3. CURRICULUM 

A majt^r Yocus of the. ISP ^y^ua^^ij^was*,on the curriculum* The 
development of a new set of coursfeslrepresents the most immediate arid 
central aspect ol the program* atfa the one that was most imporjtant to* 
assess. In particular » the IS? staff was most interested in obtaining * 
inpnediate feedback on. their performance so that thf curriculum could be 
improved. Thus the major thrust of the evaluation has been on the provision 
of this . formative information (as 'noted above). » " • 

3.1 Course Evaluation * 

Questionnaire , This^art of the evaluation involved the administration 

m 

of a Course Evaluation Questionnaire (CEQ) for each ISP course at the end 
'of each quarter. This form was developed during the first year (1976*77) 
and extensively revised in the subsequent year to provide maximal overlap 
with the University's Course and Teacher Evaluation Council <CTEC) Form 
which had been mandated that year* The CEQ consisted of 43 items, using the 
same five-point response scale as well as four questioi^ with variable 
response scales and three essay questions (see Appendix C), The first 22 
questions were identical to the CTEC Form« As noted abovet these question- 
.naires were designed to provide rapid feedback to the facult]^ and admin- 
istration. This was given on a quarter-to-qaarter basis in terms of means, 
standard deviations and response frequencies. In addition, the relevant 
faculty members received a list of all essay question responses; faculty 
chairmen and administration received summaries of these responses for all cc 

Questionnaire Administration . Nor thwes tern's CTEC questionnaires are 
routinely administered in class at the end of each quarter. Students are 
asked to respond in terms of only one course at a time, and those absent 
on the day of administration are simply ignored. The ISP CEQ. administ|:9>tion 
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differed from these procedures in several ways. All threte ISP course 
'evaluation questionnaires were administered at one sitting along with 
th^ Summary Questionnaire and, when approjjriate, the Survey Questionnaires 
as well. Extensive follow-up procedures were undertaken tx> ins'ure that as 
many students as possible completed the questionnaires. "Thus, the ISP 
and CTEC questionnaires dif fere^soniewhat in terms of content, admin- 
istration, and sampling. 

The net effect of these differences on the responses to the questions 
cannot be determined. However, it would appear, that such differences should 
not have a great effect at this level of the individual items; and the one 
difference that could be evaluated (response rates) indicated only an 
average difference p.f 9% more ISP students responding than those in com-., 
parison courses (see below). If anything, the lower response rates for 
these non-ISP course comparisons probably are biased against ISP given the 
propensity of many instructors to hand them out under favorable circumstances 
(i.e.. at one of the last classes rather than at the final exam.) 

Comparisons . The major question that concerns this section of the 
report is **Was the ISP curriculum satisfactory?" There are two approaches 
to answering this question — one absolute and the other relative. Since the 
CEQ used a consistent scale (1-5) indicating satisfaction or dissatisfaction. 
It, is possible. to determine whether the students responded positively to 
the course by examining the mean responses of each class to the evaluation 
questions. Alternatively, one could assess the ISP curriculum by comparing 
it to other Northwestern courses, particularly those introductory science ' 
courses in chemistry, mathematics, and physics. This latter coraparisoh 
was made possible by ail,.{ ting an evaluation farm similar .tiJ..thA_one mandated 
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by the University. The results of both approaches are presented >ifilow. 

The comparison courses selected for these analyses were limited to 
the three ' traditional \ disciplines of mathematics, physics, and chemistry. 
Other courses in Geophysics and Biological Science were not considered, 
both because they were not offered at the freshmen level, and were being 
offered for the first time in 1977-.78: In general, an attempt was made to . 
find two types of courses to compare to the ISP courses: a general science 
course within the same discipline, and, -where possible, an advanced (or 

» 

honors) course also in that field. Where more than one section of a par- 
ticular course was available fom comparison, the sections were chosen first 
on the basis of comparable class size (about 30), and then randomly selected 
from this set. 

Since the ISP curriculum was designed as a sequence of courses, an' 
attempt was made to find Similar sequences for both general and advanced 
comparisons. This was possible for the advanced courses involving freshmen 
math, physics, and chemistry; and the general courses for freshmen pfaysics. 
Such sequences, in Northwes tern's calendar, are characterized by the use v 
of the same instructor throughout the sequence (as in ISP) and by a similar 
prerequisite structure. 

The majority of the course evaluation questions examine the. performance 
of the instructor. Since the focus of this evaluation is on the overall 
program and not on specific people, those questions that provided global 
assessments of the course were used in the subsequent analyses. Specifi- 
cally the following three questions were used: 



Question 1: The course material was presented on too difficult 
levels for me. 

Question^ 2: I feel I learned a lot from taking this course. 

Question 8: 'I am glad I took this course. 
We expected that ISP students would rate their courses as: less difficult, 
more informative, and more satisfying* 

ISP Curri culum Evaluation . The means on the' three evaluation questions 
for the ISP freshmen courses in mathematics, physics, and chemistry taught 
during 1977-78 — the second year of ISP— are presented in Table 3-1, These 
courses were being taught by. the same faculty for the second time, and thus 
represent more developed, stable courses that had received formative evalu- 
ation. As can be seen from these results, the ISP courses are generally rated 
quite favorably. However, there are some dlfferexjces among the math, physics, 
and chemistry courses. For freshmen, the average ratings for the math 
courses are superior to the physics course which are, in turn superior to 
the chemistry courses. All ratings for the math and physics courses are 
significantly different from the neutral (i.e., 3.00) point while only 
Question 2 is significantly better than neutral for chemistry (all £s < .01). 

ISP compared to non-ISP Courses . Table 3-1 also contains the means 
for a set of similar non-ISP cour«»es. These courses represent the general 
science curriculum (G) a student would probably take if there were no ISP 
courses available. The comparison courses were selected with the assistance 

« 

of the ISP faculty* A nqmber of advanced or honors courses (A) are also 
available and the <{^a from these courses are also presented. 

•4 
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Table 3-1 



Means of ISP Courses and Comparison Courses? Freshmen 



Machetnaclcs 



Question 

2 

.8 



Fall 
IS? Comparison 



314 



A 

B9Q-1 



3.97 ^3.84^^ 



1.57 
1.60 



2.53 
2.53 



2.79, 
2.32 
2.26 



Winter 
ISP Comparison 

« 

G A 
B91-2 ^18 B90-2 



Spring 
ISP. Comparison 



B91-3 



G 

B19 



A 

B90-3 



3.84 
1.80 
1.64 



3.70^ 

2.37. 
2.15 



3.29 
2.14 
1.86 



3.92 
1.96 
1.96 



3^24 



3.33 
2.22 
2.22 



Physics 



Question 



uestion 
3 ' 



.A25-1 A35-1, A90-1 " A25-2 A35-2 B90-2 A2S-^ A35-3 



3.50 3,32 
-.«*1 

' 2.36 .2.30 
A78 AO 3 



3,07 
1,54 
1.73 

A70 



3.19 3.68** 3.31 
• .2'* 2,24 2.23 
2. ,.8 2.68 2.27 



3.52 3.36^^ 3.33 
1.84 2.74^^ 1.44 
1.92 3.06 1.78 



3.56 
1.92 



3.71^ 



2.48 



1.92 2.74 



B_18-l BlQ-1 B18-1S B18-2 610-2 Bl8-2« 



3.40 
2.08 
2.64 



3.62 
1.84 
2.19 



3»A9, 
1.64 
2.11 



3 . 38 
2.21 
2,75 



3.45 
1.89 
2.13 



3.52. 
i.66^ 
•>.22 



Chemist r 



Question 
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Means of ISP Courses and Comparison Courses: Sophomores 




C40-1 



■3,86 
1.91 
1,86 



C40-13 



3,13 
1.^3 

4» • >teX 



**(p < .01) 
*(P < .05) 
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A variety of nonparatnetric and parametric analyses were performed on 
the data. Generally, they yield the same pattern of results. Overall* 
ISP freshman courses are viewed acre positively than the non-ISP geheral' 
science courses- a Mann-Whitney U test of the combined ratings for the 
three questionSs was statistically significant (U(9) - 20, £ < .05 one-tailed) 
in the positive direction. A multivariate analysis also resulted in the same 
conclusion (F(3, 10) - 6.60, o - .009).' Analysis of the questions individually 
indi.cated..that the students rated the ISP courses much higher in terms of learning 
and satisfaci^ion (Questions -2 and 8), but not in terms of difficulty. 

The analysis by discipline, however, produced a different pattern of 
results. Here both the mathematics and physics courses were found to be 
quite superior to their non-ISP counterparts (U(3) - 0, £ < .05). The chemistry 
courses on the other hand, were consistently rated as less satisfactory than 
their non-ISP counterparts (U(3) - 0, o < .05). In the multivariate analysis 
this produced a significant interaction effect between type of course 
(IS? or non-ISP) and discipline (F(6.18) - 3.56. ^ - .017). with all three 
questions contributing to |his effect. During the first years' of ISP the 
.chemistry courses, were not generally special ISP courses but in a number of 
cases (313-1. 313-2, C40-^l) were only extra sections of larger advanced 
courses. This caused some dissatisfaction among the ISP students and is 
reflected in their lower ratings on the course evaluations.. 

whole, thes« results are flattering to ISP, it is im- 
porsant to note the limitations, on their credibility. ISP courts ar« all 
taken by the same group of highly talented "students. It is possible that n 
brighter students rate courses differently than their not so talented" ~ 
colleagues taking geneVal science cdurses. In order to t^st this, the 



ratings for a set; of freshmen honors or advanced (A) courses in math, 
cttemistry, and physics were examined (see Table 3-1). Once again, the 
ISP courses are rated more highly than their advanced counterparts 

- 4.88» £ « .03). As with the general courses, the ISP math courses 
are consistently superior to their honors counterparts, while the reverse 
is true for chemistry. The physics courses, while highly rated, are also 
liot rated quite as high as the advanced courses. This again produced a 
significant interaction effect between type of course and discipline 
(F(6,16) » 4.81, 2. * .006) with all three questions contributing equally 
to, the effect. 

Since the same students rate all of the ISP courses, our analyses 
are subject to whatever biases characterize that small group. There is 
no way of really determining whetner the ratings . reflect the courses or 
the idiosyncracies of the group. However, by examining the* course ratings 
of the sophomores during this time, it is possible to get a slightly better 
picture of the reaction to the ISP curriculum. While this involves only six 
cours a s - (throa math, -- tw o p hysi trs and one ln~cheui8try-^ee Table "3^1 — 
bottom), it does allow the problem of ratings by a single cohort to be 
overcome. The means for these courses are also presented in Table 3-1 along 
with data from comparison courses. ^ 

Although the pattern of the results are again similar to those found 
for. the courses rated by freshmen, the ISP courses are not statistically 

. superior to non-ISP courses- (U(6) « 9, j, « .09, one-tailed, F(3,8) « 1,94/ 

~ . .i> 

£ • 20.2). However ,i this may be due to the small nubmer of observations 
M^J-hys:: tbe . in abi l i t y of .th^s t a tis tlcs- to deteet-a-dlf f er en c e (I .e. tow — 
p<wer). The IBP math courses once more are consistently viewed as superior 
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to th«lr general scietfce alternatives. As with the freshmen courses the 
math courses are the most htghly regarded. Interestingly, ISP students 
rated Chemistry C40-1 more highly than their non-ISP classmates. ' 

Thus, overall ISP courses are quite favorably regarded. They are 
vlw^d as superior to the available general science courses and as good as 
the existing honors courses* In particular,' the tnathematlcs courses stand 
out as tlie strongest courses^ while the chemistry courses receive the lowest 
ratings . * 

Integration . In order to' assess how "integrated" the ISP curriculum 
was a separate ISP Siamnary Questionnaire (see Appendix C) was administered 
at the same time as the CEQ. This questionnaire consisted of 17 items using 
the same fine-point rating scale (i.e., fpom '1* — "strongly agree" to *5' — 
"strongly disagree") as the CEQ. The questions focused specifically on the 
ISP courses in mathematics, physics, and chemistry. The first six questions 
dealt with the integration of "material" in these three disc_plines; the next 
six with the coordination or Integration of the lectures and demonstrations; 
the next three with the integration of homework and examinations; and t^e last 
Two-vtTli'Tb\i^l!all''X5fting^ of tie program's integration. 

The mean rating for the freshman and sophomore courses offered during 
1977-78 are presented in Table 3-2. Students consistently "agree" that ISP ' 
as a program has demonstrated "how different scientific disciplines are 
interrelated** (Question 16) and that the acuity have successfully created 
an integrated program" (Question 17). The combined mean ratings are 2.09 
and 2.39, respectively. Both ratings are statistically significantly lower 
than the neiitral (i.e., '3*) point < .01). 

However y ther^ are considerable differences among tire three discip lines 

in their perceived degree of integration* The pattern that emerges is ^ 



M<iU$riai iisi^ful: . 

I* Maih to physirH 

2^ HhiU to iiteiiu 

^ h PhyHlcs to math. 

A. PhyatcH to c\u*m. 

5, Clu?m to math 

6, VAnm to phy^^lrs 

IVaclu^r Cpordt a/)t i on : 
1. Math with physicH 

Math witli chem 
9* Phynlcs with math 
10* Phyalca with chem 
ll« Chem with math 
12. diem with physics^ 

Homework Coo rd I iia t ed : 
I f. Mnth with phyntrs 
I A , H.ilbv wl Lit clujin * 
PhyHl<-s with thorn 



Overall » ISP 
Intcsgratloii: 

1ft . Demons t rated 

I/.' Sui-4-t»}<j)ful 



Table 3-2 

Mean Rntlnnn of Curricuhtm Integration, 1977-78 



Fall 



3 U 
3^66 
*3.«0 



1.81 
2.20 



2.08 
2.33 
2.33 



2.33 
2.42 



Winter 



Spring 



Sooh * 


*Pt*>«ulk 

r ruatii • 




h ri'sli . 








1.22 


2.5ft 


3.09 


3.80 


A. 00 


3.80 " 


2.29 

* 


3.4f> 


2.00 


).4A 


3.96 


3.ftA 


3.7A 


3.9A 


A. 13 


A. 13 


A. 21 


LOO 


A, 00 


3.86 


A. OA 



2.19 


1.30 


1.6 A 


1.26. 


3.50 


3.30 


3.93 


3.96 


2.25 


1.63 


2.79 


1.33 


3.31 


3.83 


A. 07 


A. 09 


3.56 , 


3.83 


A. 13 


A. 29 


3.80 


A. 00 


A. 07 


A. 29 



2.29 
3.1A 
3.15 



v2.33 
2.27 * 



2.13 
3.38 
3.A2 



2.00 
2.3S 



Soplu 


Fresh , 


2.07 


1.30 


2.33 


3.77 


3,23 


2.29 


2.36 


3.83 


3.53 


A. 08 


2.93 


A. 08 



3.36 
3.73 
3. A3 
3.57 
3. AO 
3.29 



3.29 
3. A3 
3.38 



1.73 
2.07 



1.61 
3.87 
1.83 
A. 13 
4.17 
A. 13 



2.08 
3.29 

-3r50 



2.13 
2.67 





Total 




Soph « 


Fresh • 


Coiriiiiied 


1 91 


J « 




2.96 


3.A1 


. 3.2A 


3.58 


2.16 


2.69 


3.3A 


3.69 


3.55 


3.89 


A. 06 


3.99 


3.:'8 


3.95 ' 


3.73 


2.A6 ' 


1.36 


V 

1.80 


•3.76 


3.5A 


3.63 


2 76 






3.71 


3.82 


3.7« 


3. 76. 


A. 01 . 


3.91 




H •Uj 




3.13 


2.06 


2.47 


3.A8 


2.92 


3.1$ 


3.51 


'3.0? 


3.20 


2. OA 


% 

2.12' 


^.09 



2.35 



2.42 



2.39:i 
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consistent with the one noted for the Individual courses in the previous 
section. Generally, mathematics is seen as the ii^ost integrated and 
chemistry the least. The ratings for the integration of mathematics with 
physics (Questions 1, 7, and 13) were the most highly rated group of questions 
(1.52-v i.^Ov^'and 2.-47, respectively) with all significantly below the heurtral 
point <^ < ,01). The next most highly rated group of questions concerned the 
integration of physics with mathematicit (Questions 3 and 9), Again, the 
combined mean ratings of freshmen and sophomores for these questions (2.69 

aa^ 2.03* respectively) were significantly below the neutral point. On the 

\ 

othe1^ hand, the remaining questions— -all involving chemistry — ^were consistently 
rated kbove the neutral point indicating that the students felt this dis- 
cipline w^s not well integrated. In particular, those questions (i.e., 
5, 6, 11, and 12) asking how well integrated chemistry was with the other 
disciplines were the lowest rated items. This pattern of results was 
similar for both freshmen and sophomores. 



3r2~ The Effect of ISP on Student Grades 

While" ISP students generally evaluated their courses more favorably 
than other comparable courses, these ratings might have reflected their 
grades. Did ISP grades differ from those of other NU students? In order 
to answer this question, a study was done to determine the effect of ISP 
on student grades. It was thought, in fact, that ISP students might receive 
lower grades. Because of their exceptional ability, ISP students probably 



would be at the top of the grade distribution if they were taking science 
courses with other students in the university* However, since they are in 
a special program where they take advanced courses with one anther, the 
distribution of their grades might be changed. For example,' students 
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earning C*s in ISP courses might get A's and B*3 in less advanced courses. 

. - 51 . 
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In order to determine if the grades cti ISP students were adversely 
affected by their special status » the grades of three groups of students 
were examined. These included: ISP freshmen, a 'group of freshmen who 
were science- oriented (i.e., took at least two science courses per quarter), 
and a random sample of freshmen chosen from the university at large. All 
were freshmen in 1976-77. The sample sizes ware: 23, 53, and 104, re- - 
spectively. -pie ISP students had a cut-off score of 700 on the quantitative 
portion of the SAT— any sttiient with a score less than 700 was not admitted 
to the program. The other two groups had subjects with scores both above 
and below 700. 

Two regression-discontinuity analyses were performed, comparing ISP , 
student.-^ with non-ISP science students and with the random sample of students. 
Regression-discontinuity designs can be used in situations where respondents 
ian be classified along a quantified continuum of merit in such" a way that 
persons scoring above a specific cutting point will gain some sort, of award 
and those who score-below it will not. If the award has an influence,' there 
will be a discontinuity at the cutting point when regression lines relating 
the classificati^on variable to an outcome measure are fitted to the groups 
above and below the cutting point (Cook & Campbell, 1979); Here the classi-" 
fication variable is the college board quantitative score (SAT-M), and 
the outcome measure Is grade point average <GPA) . If iSP has an effect 
on CPA. the intercept of its regression line at the cutting point, its 
slope, or both should be. significantly different from tljat of a comparison 
regression line for non-ISP students. If .there is a harmful effect, either*, 
the slope or intercept would be lower. ^ 

It was found' that the ISP group had a higher mean SAT quantitative score 

» 

than either of the other two groups and also a slightly higher mean CPA, 
though the scores and CPA for all three groups were quite high. The 
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correlation between CPA and SAT scores were relatively low (.08» .38, 41 
for the ISP» non-ISP science, and random groups, respectively). The cor- 
relation is particularly low for the ISP group because of the trimcaced 
distributioti of scores. 



Neither the slope nor thelLevel of the ISP regression line were sta- 
tistically different from those of the regression line of the other two 



groups (see Figs. 3-1 and 2). The slopes of the reg^ression line for the 

ISP, non-ISP sicence, and random groups are, respectively, .0017, .0028, 

and .0022. The levels are: 3.1349, 3.1794, and 3.3393. Comparing the ISP 

group with the non-ISP science group, an F of .2691 was obtained F - 3.07). 

» ~ • ^ — crit 

The level of the, ISP group does, however, seem to be quite a bit lower than 
that of the random group, most likely reflecting easier grading in non-science 
courses. The difference is not statistically significant, probably due to 
the small size of the ISP group. / 

Overall, ISP does not appear to have a statistically reliable effect 
on grades. Thus the ratings of the ISP courses cannot be attributed to grades. 
If anything, ISP students receive slightly lower grades than their non-ISP 
science counterparts. This evidently did not influence the evaluation of ISP 
courses, nor were there noticeable comments on ISP grading policy. Whether 
the grades ISP st^dents receive will effect their admission to graduate 
school is beyond the scope of this report and must await a, future study. 

Reference 

Cook, T.^ D.. & Campbell,^ D. T. Quasi-experimentatlon: Oesign and 

analysis issues for field settings . Chicago: Rand McNally, 1979. 
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Figure 3-1. Grades of ISP students compared' to non-ISP 
science students. 
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Pigure 3-2. Cradev'of ISP frfthmn compared to a 
random ar;niple of all llorthv«s?em f rashmen. 
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.4. STVPENTS 

While ISP is primarily an, academic program comprised of a sequence^ 
of courses, it is important to examine its impact on students using other 
measures besides grades. To gain a better perspective on the program it 

is important to describe the students recruited to the program, t^ose who 

■% » 

find it unsatisfactory and thus drop out, student attitudes, and student 
behaviors. The following sections deal with these topics in an attempt to 
provide a fuller understanding of the pr(igram*s effect on students. The first 
section briefly presents the results of the recruitment efforts describe^l in 
Chapter 2. The next section deals with student activities and attitudes. 
The last section examines student attrition from the program. 

4.1 Recruitment and Admissions 

The results of the ISP recruitment efforts described earlier ate pro- 
vided in Table 4-1. For the four years, 1976-79, ISP has averaged 132 
applicants, 67 admissions offers, and 32 acceptance?. As the table indicates, 
the size of the entering class has jumped from 30 during the first two years 
to 34 in the last two classes. This has been done to adjust for those who 
drop out of the program (see below) . 

Overall, ISP has been quite successful in recruiting outstanding science 
students as is indicated by their college board scores (see Table 4-1). The 
mean SAT scores for ISP students are 656 and 739 for verbal and mathematics 
aptittlde, respectively. These scores have been relatively stable from year 
to year and are considerably higher than the average scores for all entering 
Northwestern students (i.e., 581 and 629 for verbal and math tests, re- 
spectively). As Figure 4-1 indicates for 1976, they compare quite favorably 
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"""Table 4-1 , 
Sunmary of tS? Recruicing Activities 



Year 



Admission tniorniaticn. 


1976 


1977 

% 


1978 


1979 


Applicants 


121 


150 


128 


129 


Offers 


58 


62 


81 


65 


Acceptance 


30 


30 


34 


34 


Ma , CA^ C|%|^yft^^ 


107*; 


i? / / 


19/0 


19 79 


Verbal " — " 


663 
(383) 


681 
(580) 


641 
(580) 


640 


Mathematics 


747 
(631) 


738 
(625) 


733 
(630) 


738 


Mathematics Achievement 


760 ^- 


755 


'53 


762 


> 






19/3 




Cal Tech 




2 


3. 




Case Vescerti 


1 




•» 




Cornell 




1 


3 




Harvard 


• 1 




1 




MIT 


"1 




6 




. Princeton 




1 * 


''2 




Rensselaer 


1 








Stanford 


•) 


1 


4 





Scores for Northwestern in parentheses. 
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5^ the nacion^s, premiere scieticific institutions, MIT and^Cal. Tech. (CIT). 

Moreover, as the table indicates. ISP is evidently competing with these 
and other highly regarded universities. Each year the 'students who declined 
offers to enter ISP were asked where they planned to jo instead. A large 
number of cheai -hose to attend more traditional schools with reputations 
for strong science ?rogr.jns, such as MIT, Stanford, Cal Tech, Harvard, and 
" Cornell. Several chose to enroll in other programs at Northwestern, par-' 
ticularly the Honors Medical Program. Many students chose to attend state * 
universities, perhaps for financial rather than academic reasons. Thus it 
appears that this program is successfully attracting the high-quality students 
originally sought. 

Location is evidently a factor in attracting students to Nortiiwestem. 
Each year the majority of the entering class has been from the area bounded 
by Iowa to the west, Ohio to the East .• Minnesota to the north and Indiana 
to t.he south. The figures for the three years, 1976-1978, are 70%, 67:;, 
and iSX, respectively; o3% of all entering freshmen at Northwestern in 1978 
were from this area. Apparently. Northwestern is predominantly a regional 
(i.e., Midwestern) school. Within this area it is quite competitive. 

^.2 Stu dent Attitudes and Behaviors 

.\n iniportant part of curriculum evaluation is "to assess the impact of the 
program on the students, especiallv their perceotions of academic life and 
their allocation of time. The IS? Student Sur/ev was designed to -rteasure 
these student attitudes and behaviors. The survey was administered to students 
several times in 1977 and" 1973. This section consists of a brief description 
of the 3ur/ey fcnn and an examination of students* responses to the questions 
contained in it. 
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lh« Student Survey was based on a questionnaire used in a 1972-1973 
sTtudy of the attitudes of Northwestern freshmen. Items were modified, 
added to. and deleted from this questionnaire in order" to make%^ore 
appropriate for specific use in an assessment of the attitudes and exper- 
iences of ISP students. Responses of IS? students aiid a selected group of 
non^ISP students to the revised survey form were used to address three key 
questions: 

(1) How do ISP students perceive their program? 

(2) H<^ do ISP students change as they progress through 

the program? and ^ . 

(3) How do the experiences and feelings of ISP students differ 
'from those of other students at Northwestern? 

The answers given to these questions at this point must, for a number 
of reasons, be considered as tentative. Data were available from fnly the 
second and part of the third years of operation of a still-evolving program. 
The number of students contributing data was, as a result, relatively small. 
Thvs.iirvey contained over 80 questions, making it fairly likely that some 
statistically significant findings would emerge just by chance. The data 
used for different statistical analyses were frequently non-independent. 
Still, many findings appear to be reasonable, based on theory, prior findings, 
discussions with students, and rational considerations. Many results em- 
erged in essentially similar form in more than one analysis. While our 
conclusions may be tentative, they still seem \torthy of consideration by 
those interested in the contribution of ISP to the Northwestern undergraduate 
curriculum and to the lives of students enrolled in the program. 

"Wilson, J.R., St Ihlanfeldt, W. I. A report on the freshman year 1972-73- to 
the committee on educational policies from the Planning Department and the 
Office of Admission— Revised. Duplicated manuscript. Evanston, 111.: 
Northwestern University, March, 19 7A. 
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, Th^ Student Survey Questionnaire * The ISP Student Survey contained 
84 Scaled items, plus fiye open-ended items* divided into 10 separate 
sections. A complete copy of the survey form 'is contained in Appendix D, 

Section A of the survey consisted of 10 scsked questions concerning 
the uise of various university and community facilities (e.g., the computer 
and the student union). Each was scored on a five-point scale asking how 
often the student availed him/herself of fhese" f acljlil^ies each week' (0, 1, 
2, 3, 4 or more times) . 

Section B consisted of 4 questions dealing with student- faculty .inter- 
action. Responses on a five-point scale indicated how-often students had 
engaged in each type of interaction during the past school term. 

Section C consisted of 5 phrases which might be used to describe ISP 
instructors, scored on a 7-point scale ranging from '*1 - not at all de- 
scriptive" to "7 - very descriptive." 

Section D contained 13 phrases which could be used to describe the 
psychological climate of a university program and the attitudes of its 
students (e.g.. "happy," "snobbish"). They were scored'on the same 7-point 
scale as Section C, with responses, indicating how well each phrase seemed 
to characterize ISP. 

Section E assessed students* allocation of time (e.g. "what .percentage 
ot your waking time is spent in class? v and related issues, using several 
different response scales, including percentages, raw counts, anc^ rating 
scales, (This section was slightly revised Just prior to\the June, 1978 
admini-s tration. ) 
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Section E of the survey dealt only with whether or not students had 
been told that they could earn their B«A. in three years and will not be 
further discussed* 

Section G dealt primarily with students* plans for their futures. 
This topic is discussed more extensively in a later section reporting on * 
interviews held with members- of the first ISP graduating class (see Section 5.2) 
and will only be covered briefly here. ^ * * 

• Section H contained 17 items and focused on the contribution of various 
ISP characteristics and facilities to students.* overall satisfaction wi'th 
the program. The response scale ranged from "1*', wjtiich indicated that the 
characteristic made no contribution* to "7", wljich indicated that its con- 
tribution was substantial. 

Section I was similar to Section H and assessed students' satisfaction 
with various aspects of the ISP program. Its 16 questions were answered 
usinp a seven-point scale ranging from "1- very dissatisfied" to "7- very ^ 
satisfied." 

Finally, Section J asked students to give overall summaries of their 
perceptions of iSP. Six objective questions use.^ seven-point scales with 
various anchors, and a, final ques*tion asked for suggested changes in ISP. 

In revising this questionnaire for use with non-ISP students, the wording 
of many items was changed by substituting "Northwestern" for "ISP" whenever 
appropriate, and "all questions which did not apply to non-ISP students were 
deleted. These included all of section H, as well as one or two individual 
items from several of the other ^sections . 



Subjects and Administration . The Studeiit Survey was administered to ** 
all students in ISP in June 1978 a^the end o£ the 1977-78 academic year. 
Twenty-five freshmen and 19 sophomores filled out the survey form at that 
time. In. addition, the form was filled out by ISP freshmen in Fall 1977 
and Fall J9 73. These latter administrations enabled us to look at changes 
occurring during the freshman year and at the comparability of the 1977 and 
1978 entering classes. Twenty-nine r«»spondents completed the form in 
December 1977 and 32 in October 1978. Most students filled out the survey 
in group testing sessions. Those unable to attend the group sessions were * 
admitiis tared the siirvey individually at their convenience. " ^ 

In June 1978 a' group of non-ISP students were administered a modified 
version of the ISP 'student Survey in order to provide a control baseline to 
»which responses <3f those enrolled In ISP could be compared. These non-ISP 
students were carefully selected to meet certain criteria. First, the 
registrar's files were consulted to. select s^les of freshman and sophomore 
students who had entered Northwestern with Scholastic Aptitude Test Quan- 
titative scores -of at least 700, a rough cut-off point used in the selection 
of students for ISP* In addition, each student in the control group. had 
to 1>e enrolled in at least two science courses per quarter* Among the 
sophomores, this netted a pool of about 60 potential control students; among 
the freshmen, more than 100 met these criteria. In order to increase the 
comparability of the freshman sample to ISP students, all students taking 
less than three science courses per quarter were eliminated. This reduced 
the available pool of freshman to about 60, comparable to the number \of 
suitable sophomore controls* The*- 120 students were then contacted i^y 

mail, with a follow-up contact made by telephone. The nature of the evaluation 

\ 
\ 



project .was explained to them; and their, cooperation was solicited without ' 
further itiducement. Twenty- two freshmen and 20 sophomores agreed to co- 
operate, in Che assessment procedures, and since those rimnbers were both 

OA 

roughly comparable to those in the ISP classes and sufficiently large to ' 
allow statistical analysis, no further attempts to find control subjects 
were made, A common testing time was established for the. control* students, 
and, M with ISP students, those few who could not attend the group session 
filled out the survey *form on their own. 

Preliminary Analysis . Since the 'large number of items in the student 
survey and the small number of students responding to it threatened from 
the outset to lead to problems of interpretation, an attempt was made to 
"simplify" Che data by reducing the number of variables (i.e., question.?) 
of concern.. Of the 84 scaled variables contained in the survey, 55 were 
common co^the two forms used for ISP and non-ISP students; the remaining 25 

* 

were set aside for later analyses. Of these 55 variables, 40 were scored on 

■•t 

seven-point scales of roughly comparable meaning, while the remaining 15 
involved various differing response modes. These 15 were also set aside for 
later analysis. The set of 40 variables remaining, then, naturally fell- into 
three equal groups: those drawn from tne-D section of the questionnaire (13); 
those drawn from the 1 section (14); and the remainder (13), drawn from 
sections C, J, E, and G. 

Each of these three sets of variables was then factor analyzed ^jeparately, 
using the full pool of 44 I3P and 42 non-ISP students responding in June 1978 
for each analysis. Factor analysis is a data reduction technique that 
combines items (or questions) that are highly related (i*.e, , "load" on a 
common underlying variable or factor),. Two factors appeared wifficient to 
account for most of the consistent Variance In section D, three in section t, 

S3 ^ 



and chree th« reaainlng*s«t <CJ), These factors and their defining 
variables are: . • 

Factor Dl , labelled Students , was characterized by high (above ,50) 
f^actor loadings on descriptions of ISP (or, for the controls, Northwestern) 
students as happy (D7) , not depresse^d (-D8) , friendly (D5) , high in group 
spirit (D6) , not snobbish (-D2) , and not competitive for grades (-D10) . 

Factor D2 appeared to be one of academic Standards as set by the 
students (D13) and faculty (D12) ♦ 

Factor II was concerned primarily with Integratedness of academic 
subjects, as assessed by the degree of emphasis on interrelationships among y 
sciences and mathematics (II) , on interdisciplinary subjects (12) , and on, 
challenging concepts (13), 

Factor 12 appeared to be an Interaction factor, geared to class size (15) , 
interaction with students (19) and with faculty (111), 

Factor 13 was one primarily of academic Freedom, revolving around the 
perceived amount of freedom in course selection (17), along with relevance 
of courses to the students' interests (18), and a satisfactory work load (116). 

Factor CJl , Satisfaction , was limited to two variables from th€ J 
section: students' satisfaction with (Jl) and enjoyment of (J2) their 
experience with ISP or Northwestern* • . 

Factor CJ2 appeared to be one of Instruction , Including three items 

9 

from the C section v^lch rated Instructors as genuinely Interested In 
students (CI), challenging (CA) , and open to. coi!q>laints or sugges (C5). 
Students' plans for an advanced degree (G3) also contributed to this f ,.tor. 

Factor CJ3 appeared as the most subtle factor to emerge in these analyses* 
The two high- loading variables here were E3c - how useful have you found 

Si 
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your interactions with other studenta^ in terms of increasing your own 
comprehension of the material? i and J3 - how would you rate the amount of 
time required for course assignments? Although no direct relationship 
between these two variables may appear at first glance, interviews with 
ISP students, and their comments on other portions of the quesjtlonnaire ^ 
suggest that several students in the program have banded together to form 
study groups of varying^ siaes. Since such a tendency would appear to 
underlie the covariation of these two Items, this was termed a Group Study 
factor. 

These e^ght factors thus seemed to summarize most of the Information 
contained in the 40 questions scored on 7-point scales. Consequently, 
'•factor scores*' were derived from these factors^imply by summing, for each 
student, the scores on" the highest loading variables defining each factor, 
given above, and dividing by the number of variables summed, to yield scores 
in the common J- point range. This procedure, of course. Is not as clean as 
that of using actual (weighted) factor scores, which combine all the variables 
in ratio to their contribution to any factor. Such "pure" factor scores, on 
the other hand, are difficult to Interpret; while simple scores derived from 
unit-weighting of the highest loading variables are both far more readily 
understood and, potentially, more stable in that they do not capitalize as 
heavily on what may be pure.ly local characteristics of the sample assessed. 
Thefollowing discussion of students* responses will, therefore. Involve 
analysis of students* scores on these eight key factors In addition to 
analysis of responses to specific ^uwey items. 
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Students* P<trcftPitions of ISP .' Table 4-2 shows mean responses given on 
the Student Survey by ISP freshmen in December 1977 and June 1978 and by 

. ISP sophomores in June 19 7S. We«.will first describe 'the general view of 

\ 

ISP which seems to be shared by students at all three testing sessions and 
will then proceed co discuss the changes which seem to take place in students' 
activities and attitudes as they progress through the program. 

Use of University and Community Facilities . A striking aspect of this 
data is the frequent usage Q|r the- ISP lounge in Dearborn. Most students 
. said they entered the lounge during the day about three times per week. 
Evening use, though somewhat less prevalent, also appears to be coranon. 
While students sometimes enter the lounge only to check their mailboxes, t^ey 
also seem to use it as a place to wait between classes, a place to study, 
and a place to meet with their fellow ISP students. 

Mot surprisingly, for motivated students in a difficult academic program, 
participation in recreational and cultural activities appears to be rather 
rare. Utilization of campus athletic facilities and' attendance at theatrical 
and musical productions, movies, and non-class lectures among freshmen, all 
average less than once a week, and sophomores differ only in their increased- 
usage of the university gynmasiuaffi. 

' Interactions with Faculty Members . Students reported meeting with 
instructors a. little more than once per term to discuss their progress in 
specific courses and less often than that to disciiss their overall progress 
and goals. Studpnts seem to have surprisingly few Interactions with their 
academic adiHsors. Freshmen filling out the survey in fall 1977 reported 
meeting with advisors an average of only .89 times during the fall quarter. 
About one-fifth of the class never met with an advisor during their first 
term on campus. 
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Table 4-2 

Mean Student Survejr responses of 
Fall quarter freshmen. Spring quarter 
freshmen, and Spring quarter sophomores^ 



C. 



Fresh . 
Fall 77 
<n«28) 



Fresh » 
Spr» >8 
(n«25) 



USAGE 








1. 


Lib rary 


1.86 




1.88 


2. 


' Norris Center 


1.39 ' 




1.08 


31- 


Gyms 


.54 




.76 


4, 


Cultural Event 


.50 






5. 


Movie 


.46 




.60 


6 • 


Speech 


.25 




.20 


7. 


Computing Center 


.29 




.40 


8, 


ISP Terminal 


1.79 


** 


.92 


9. 


ISP Lounge-day 


3.57 




3.28 


10. 


ISP lLounge-night 


2.57 


* 


2.20 


FACULTY INTERACTION 








' 1. 


Discuss Course 


1.14 




1.20 


2. 


Discxjss Goals 


.21 




*56 


3. 


Meet Advisor 


.89 




1.04 


4, 


Receive Positive 


.27 




.67 




Feedback 








INSTRUCTORS 








1. 


Interested in StudentS^. 6 '^x 




5.88 


•> 

« 


Not Know Student Name 


1 




2.32 


3, 


Grading Irrelevant 


2.U 




2.56 


4. 


Challenging 


6.18 




5.56 


5. 


Open to Complaints 


5.39 




5.32 



* 



Soph. 
Spr. 78 
(n-19) 



2.11 
1.84 
1.89 
.42 
.74 
.26 
.63 
1.63 
2.53 
1.84 



1.26 
.74 
.74 
.63 



5.05 
2.68 
2.53 
4.63 
5.21 



CLIMATE 








I, 


Intellectual 


5.68 


5.32 


5.63 


0 

. 


^ Snobbish 


2.39 


2.96 


2.89 


3. 


Social 


4.43 


4.12 


3.37 


4. 


Practical-minde d 


4.89 


4.56 


4.47 


5. 


Friendly 


5.68 


5.20 


4.42 


6, 


Group-spirit 


5.43 


*- 4.50 


3.84 


7. 


Happy 


4.71 


4.25 


4.26 


8. 


Depressed 


3.46 


3.63 


3.47 


9, 


Affection for N.U. 


3.71 


* 3.04 


3.26 


10. 


Competitive 


3.75 


4.08 


A e 33. 


11, 


Honesty & Integrity 


5.71 


5.54 


5.72^ 


12. 


High faculty Standards 


6.14 


- 5.92 


5.'58 


13. 


High Studenc Standards 


5.64 


5.71 


5.53 
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E. TIME 



Fresh. .Fresh. 
^all 77 Spf. 78 



!• X In class . not asked 25 

2. % Academic Outside ' not asked ^ 33 
Class ^. 

3a. ^top 3 Academic in ISP ' 2.50 2.20 

3b. S Academic with IS? 60 35 

3c, Student Interactions. not asked 5.6A 
Useful 

4a. Mtop 3 non-academic 1.A8 1.12 

4b. % non-academic with 33 24 
ISP 

G* FUTURE 

1. Want ISP 4 years 3.46 4.20 

2. 4th Year at N.U.- 5.57 5.55 

3. Advanced Degree 6.61 *" 6.00 
6. Future in Science 6.04 '5.90 

H. IMPORTANCE 



• 1. 


ISP Lounge 


5.18 


* - 


4.84 




ISP Serrlnars 


4.11 




'4.24 


3. 


Lab Visits 


3.83 




3.70 


4. 


Computer Facilities 


5.43 


* 


4,92 


15. 


Computer Instruction 


4.46 




4.48 


6. 


Intelligent Students * 


5.54 




5.32 


7. 


Students Liking Science 
Degree ytl 3 Years 


5.54 




5.32 


8. 


4.48 




4.24 




Two Degrees in 4 Years 


5.21 




4.76 


10. 


No Major 


r.18 




4.60 


11. 


Covers all Science & 
Math , ' 


6.07 




5.84 


12. 


Integrative 


6.00 




v5.71 


13. 


Accelerated 


6.07 




'^5.96 


14, 


Small Class Size 


6.36 




6.12 


15. 


Good Faculty 


6.32 


* 


5,92 


16. 


Advising System 


4.48 




3.38 


17. 


Appeal to Grad. Students 


5.26 




4.52 



% 



Table 4-2 Cont'd. 



J. 





* 


irresn* 


Fresh. 


Soph 






Fall 77 


spr« Jo 


Spr. 


SATISFACTION 








1. 


Math & Science 




K OA 


5.26 




lAtestration 






2. 


InterdlsclDllnarv 


A AO 


A /. Q 


4.68 


3. 


Ch aliens 1x12 




C ft 

5. 52 


5.37 


4. 


Mastery of Basics 


A Aft 


4.88 


4.42 


5. 


Class^ Slse 




6.12 


5.95 


6. 


Difficulty 


D#Ol 


5.68 


5.58 


7. 


Freedom 


3,21 * 


2.52 


2,95 


8, 


Relevance 




4*56 


4.00 


9. 


Interact with ISP 




5.20 


4.84 




, Students 




IG. 


Interact with Other 




^ OA 

j.oO 


4.26 




Students 






11, 


Interact with ISP 




4, 80 


5.11 




Faculty 






12. 


Interact with other 


3.67 


3.68 


3,84 




Faculty 






13, 


Faculty Guidance 


4.25 


3 76 


J. D J 


14. 


Physical Facilities 


5.82 * 


5.36 


5.11 


15. 


Creative Outlets 


3.96 


3.60 


3.95 


16. 


Workl9ad 


4.21 


3.96 


3.95 


GOERAL 








1. 


Satisfaction 


J » -J 1 


y. OA 

H. OH 


4.63 


•> 

• 


Enj oyment 


J. Hi 


c ^ o 
5.28 


4.68 


3. 


Time Required 


5«04 


5.16 


5.00 


4. 


Knowledge Gained 


not asked 


4.96 


4.32 




vs* Wanted 








5. 


Hard to manage time 


4.71 


4.96 * 


3.95 


6. 


ISP better than 


5.92 


5.63 


5.83 




Traditional 









Means differ at £ < .05 level. 
Means differ at £ < .01 level 

^Probability levels for changes in freshman year are based on a 
repeated-neasures analysis for students present at* both testings; 
grou^ means in this table are based on all available responses. 
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V Several stude^its cTmented on the perceived inadequacies of the ISP 
aavising system either in Section B of the questionnaire or at the end, 
where suggestions for improvements in the program were solicited. For 
example, some commented that ISP would be improved if students had greater 
contact with their academic *idvisors. One student wrote: "I haven/ t gotten 
any advice I Goodness kn'^ws 1 need it too!!' Another conmented that those 
doing poorly in their courses were especially in need of greater counseling. 
At least some respondents at all testing sessions seemed to feel a need • 
for greater guidance and support from the ISP staff. 

Evaluations of Instructors . Overall, students seemed quite pleased with 
their course instructors. Students felt .that the instructors were interested 
in them and also that they created stimulating class environments. They 

perceived faculty members as generally! open to complaints and suggestions 

i 

from students and as fair in their assignment of course grades. 

Psycholog ical Climate . ISP students rated 13 phrases with respect to 
how well they described the atmosphere within ISP and/or the attitudes of 
ISP students. Fall quarter freshmcsi, spring quarter freshmen, and spring 
quarter sophomores all thought the phrases most characteristic of their 
progr^ and their fellow students were: 

1) high academic standards set by the faculty; 

2) high level of academic honesty and integrity; 

3) high academic standards set by the students for themselves; and 

4) intellectual. > 

Thus the superior academic quality of tlie program appears to be the out- 
standing feature of it. • . 



Phrases judged least characteristic of ISP were; 

1) snobbish; 

2) depressed; 

3) gentiine affection for. the school; and 

4) social. 

„IOs, inceresti^^ while students seem generally pleased with their ISP 

experience, they apparently do not have especially warm feelings about the 
university as a whole. 

Allocation of Time . Students report spending about a quarter of 
their working time in class and about a third in academic activities outside 
of the classroom. Fall quarter freshmen spent 60% of their academic time 
outside of class with fellow ISP students, but this figure drops by nearly 
half for those further along in the program, who have had more time to 
meet students through other channels. Still, students report that when they 
do work with classmates on course assignments, these interactions are often 
quite useful. 

Students also report spending about one-quarter of their non-academic 
time with others in ISP. It might be noted here that ISP students have 
organized their own sports teams (complete with special ISP^ T-shirts) and 
planned group parties. Combining data on academic and non-academic time, 
it would appear that the average ISP student spends more than one-fourth 
of his or her non-class waking time in the company of other ISP students, 
or almost one-half of his or her total waking time with others in ISP. 
While n6 other statistics are available to which these values can be 
compared, they would appear to indicate a substantial amount of group 
coheslveness, 
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In order to obtain more detailed data on what ISP students did during a 
typical day» all ISP students were sent memos early in 1978 asking if they - 
were willing to fill out a diary form indicating what they were doing every 
half hour during a particular 2A-hour period. A group of six students (four 
freshmen and two sophomores) subsequently filled out such forms for randomly 
chosen weekdays in the middle of the 1978 Spring term. The small size of 
this sample, along with the absence of a comparison group, preclude the 
drawing of any firm conclusions from these students' responses. Still, an 
inspection of their responses' does provide an interesting view of what an 
average day in the life of an ISP student might be like. 

The diary form asked students to record for each half hour time period 
which of three categories best described the activity in which they were 
engaged. The three categories were: 

(1) Maintenance activities: eating, sleeping, etc. 

(2) Recreational activitiesT TV, participating in sports, 
chatting with friends, etc. 

(3) Academic activities: homework, or discussing course material. 
For time spent in academic activities, students were to indicate whether 
the time was spent in class or outside of the classroom and whether ISP or 
non-ISP courses were Involved. Students gave additional derails about their 
activities in the "comments" space provided for each 30-mlnute time period. 

Overall, students reported spending an average of 41% of their time 
in maintenance activities. Three-fourths of this maintenance time was 
spent in sleeping. Students spent an average of 7 1/2 hours asleep, with 
none of the six respondents sleeping less than six or more than eight hours. 
On the particular days for which diary forms were filled out, then, it 
would seem that most students got an adequate amount of sleep. 



All students reported spending part of their day in recreational 
activities* bvt the exact amount of time varied greatly from student to 
student, ranging from a low of 30 minutes to a high of 6 1/2 hours. On 
the average," ll* of the day, or about 2 3/4 hours, was devoted to recre- 
ation. Students* detailed comments indicated that the most popular recre- 
ational activity, accounting for more than one-third of students' recre- 
ational time, was talking with other people. Other activities Included 
reading newspapers or novels, writing letters, watching TV. or engaging In 
such athletic pursuits as Softball, swimoiing, and jogging. Thus while re- 
sponses to the ISP Student Survey suggest that some ISP students feel over- 
worked, the sample tilling out our diary form did manage to fit some "play" 
activities into their day. (It seems reasonable, however, that those 
students who feel they have the least time to spare for non-schuol-related 
activities would be least likely to volunteer to spend time filling out our 
diary form.) . . 

Three students reported that they spent part of their day on an activity 
which fit into none of our three categories. Two of the six respondents 
spent some time working at jobs, and a third spent part of the afternoon 

looking for a job 'for the summer. Thus, half the respondents spent some 

\ 

time in job activities, and the average amount of time spent by these three 
.students was 12/3 hour^. ♦ 

N'ot surprisingly for a group of highly motivated college students, 
academic activities accounted for the greatest proportion of their time. 
Stu4ents spent an average of 10 1/2 hours on academic* pursuits. This Is 
about 44% of the total 24-hour day and 64% of the time during which students 
were not sleeping. There was little variability .In the amount of time 



students spent working on their courses. Five out of the six students 
spent between 10 and 12 1/2 hours in this way. (The exception was a 
sophomore who spent little time on homework and quite a bit on recreational 
activities.) 

Students were asked to classify their academic activities according to 
whether they took place inside or out of the class room". Students spent an 
average of 4 1/A houris, or 18% of the day, in classrooms, and most of this— 
an average of about 3 1/2 hours— was spent in ISP classes. They spent an 
average of about 6 1/4 hours, or 26% of the day, doing homework. Again, 
most of this time (more than 5 hours) was devoted to ISP courses. 

For time spent doing honework, students were asked to report whether 
they were working alone or with other students. Whether the work was 
related to ISP or non-ISP courses, students generally worked alone. When 
students were doing ISP work, they worked alone about 80% of the time, and 
half of the respondents never worked with others. When students did work 
with other people, these others were almost always ISP students. In fact, 
the one time an assignment for a non-ISP course was worked on with another 
student, this student was also a member of the ISP group. The fact that 
when students are not working alone, they are .almost always working with 
other ISP students fits well with certain findings derived from the Student 
Survey. 

In sxiromary, thpi^, the sl^ ctud«rt5 ::hc Tilled iiit diary forms spent an 
average of about 7 1/2 hours of the day sleeping, 2 1/4 hours in other 
maintenance activities, 2 3/A hours in recreational activities, 45 minutes 
on. job activities, and 10 1/2 'hours on academic activities.' An average of 
about 8 1/2 hours., or a bit more than, a full traditional 8-hour work day, 
was spent on activities directly related to ISP courses. 

■ 7i . ■ 
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Importance of and Satisfaction With Various Aspects if the Program . 
Students rated 17 aspects of ISP with respect to how much! they contributed 
towards making ISP a satisfying educational experience, they also indicated 
their level of satisfaction with 16 aspects of the progra^ Those aspects 
seen as contributing most to overall satisfaction were: 

1) small class size; 

2) accelerated and rigorous courses; 

3) curriculum encompassing all the natural sciences and math; and 

4) use of N.U^'s best faculty.* 
Those seen as contributing least were: 

1) lab visits; 

2) ISP seminars; 

. 3) ISP advising system; and 

4) computer instruction. 
These first two characteristics are probably unimportant because they are such 
minor aspects of the program. Indeed, some students commented tfiat they were 
unaware of the existence of lab visits. The low ratings given to the advisory 
system and computer instruoij^ probably stem from dissatisfaction with these 
aspects of the program (see next section). 

The list of program characteristics with which students were asked to 
indicate their satisfaction was similar, though not identical, to that for 

♦ 

which they gave ratings of importance. Few characteristics ever received 
ratings indicating that students were more dissatisfied than satisfied with 
them. However, students did appear dissatisfied wltht 

1) quality of advice and guidance received from faculty; 

* 

2) degree of freedom In course selection; 

3) number of outlets for creative activities; and 



4) araotmt of Interaction with non-IS? faculty. " 



.'5 
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Responses in this section too, then, ^how that the advising system within 
ISP was judged to be inadequate. 

The last three items in the above list may all be seen as indicating 
that ISP students feel too restri -ted with respect to what courses they can 
take* This dissatisfaction was also evident in students' suggestions for 
improvements in ISP. The most common type of suggestion had to do with the 
desire for greater flexibility. Two different kinds of suggestions fit into ' 
this category. First, students sought ^ore electives outside ISP. Several 
.commented that the program was fine for students who only wanted to study 
science, but too restrictive for those with broader interests. Students also 
noted that they were prevented from taking certain/ attractive non-ISP courses 
because so many of the time slots in their schedules had to be reserved for 
ISP courses. 

The other group of suggestions related to flexibility had to do with 
flexibility within the ISP curriculum. While students seemed pleased with 
the basic four-quarter core sequence, some thought the more specialized 
courses should not be required of all students. Some ISP students seem 
especially interested in the physical sciences, while others are more 
oriented towards the life sciences. Many of these students would like to see 
separate 7.tfe and physical science tracks within ISP afte^ th^ first few 
quarters, or perhaps a set of upper-level courses from which studehts are 
required tio choose a fixed number. As one. student noted, people often don't 
want to take courses they think they'* 11 never use, and this is especially so 
if they feel. that taking these courses prevents them from taking other courses 
,that they do want. 



While ISP students are unhappy with a few aspects of their program, 
they reported quite high levies of satisfaction with others. Those aspects 
with which they reporced being most satisfied were: 

1) size of ISP classes; 

2) difficulty level of ISP courses; 

3) degree of exposure to new and challenging concepts; and 

4) physical facilities of the ISP program. 

We have already noted that students see the academic rigor of their program 
as a salient aspect and an important one. They also seem satisfied with that 
aspect. 

First-term freshmen and freshmen and sophomores responding in the spring 
all Agreed on what aspect of ISP was most satisfying: the size of ISP classes. 
Sinre most classes taken by I-SP students contain only other ISP students in 
their year* their maximum class size is about 30, In contrast, the earlier 
report N'orthwestem freshmen^ noted chat in 1972 44% of the A and 
B l^vel courses (those at the introductory and intermediate levels) in the 
College of Arts and Sciences contained over 100 studtnts. Thus, class sizes 
within fff are clearly relatively small, and students clearly find small class 
sizes highly de«?irable. 

Overall Feelings . The final section in the Student Survey included 
general* questions about the amount of time required Nfor ISP course assignments, 
the desirability of ISP relative to other science programs at N.U., and about 
overall satisfaction with the programs Students deemed to feel that course 
assignments took a bit too much of their time, and a few commented either that 
tney felt overworked or that they wished they had more time for rion-academlc 

f 

activities. Feelings ©^overwork, along with unhappiness with the lack of 
sufficient freedom and sufficient guidance seem to cause ISP students to be 

• 4 * 
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moderately, 'instead of extremely » satisfied with the ISP program as a vihole. 

4 

Finally, ISP students seem to feel that their program compares quite favorably 
with other Northwestern science programs. Some students seemed to feel less than 
thus ias tic about being at but many seemed to feel that, given that 

they were enrolled at this school., they were glad that they were also enrolled 
, in its Integrated Science Program. > * • 

I 

Changes over Tlm^ 

Table 4-2 includes information about the consistency of students* re- 
sponses from the first term to the third term of chelr freshman year and 
from the third term of their freshman year to the third term of their sophomore 
one. The first set of comparisons was made primarily by calculating the 
value of the ^ statistic for correlated samples using responses of freshman 
students present at both the fall 1977 and the spring 1978 testings. (Note 
that the means in Table A-2 are based on responses of all students who filled 
out the survey form, not just on those of students present in both fall and 
spring. In general, however, deletion of those absent from one testing session 
has little effect on the means.) Since the spring-freshman and spring-sophomore 
data came from different s.amples of students, ordinary t-tests were carried 
out on these data. 

Responses of fall quarter and spring quarter freshmen differed In several 
respects. Spring responses indicated less usage of computer facilities, 
probably because formal computer Instruction occurred In the fall. They also 
indicate less positive attitudes towards professors, who are seen as less 
likely to know students* names and less likely to challenge them to do their 
best. Spring responses reflect a decrease in affection for the university, 
a decrease also apparent In the responses of freshman studied for the earlier 



repoft OA Northweetem.studenCs * attitudes^ » as well as a 'decrease in group 
spirit.* Ratings of how well tlje phrase "lots of group spirit" seems io 
•characterize ISP continue to drop, though not significantly, from spring of 
the freshman. year to spring of the sophomore one, going from above to below 
the midpoint of the rating scale. This decrease in .grpup spirit is ac- 
compantedf^y a decrease .-In the prof»ortion of academic-related time spint 
with felitSw ISP students?. 

As compared to fall quarter freshman, spring quarter freshmen are 
less sure, on the average, that they will get an advanced, degree. Still, 
most student at, both testing sessions felt very certain that a graduate degree 
was something they hoped to obtain. Spring term freshmen rated several 
aspects of ISP as contributing less to their overall satisfaction with the 
program. They reported declines in satisfaction with class size? freedom of 
course selection, and physical facilities, as well as »in overall satisfaction. 
However, satisfaction with class size was extremely high at both points in 
time, while satisfaction with freedom in course^ selection was always quite 
low* 

In contrast to the sizeable ntjmber of changes In attitude occurring' 
during the freshman year, responses of spring-term freshmen and spring- term 
sophomores to the Student Survey hardly differed at all. As can be seen ii?. 
Table 4-4, to be discussed more fully below, they differed on only one of 
the eight basic factors suimnarizing the data, factor CJ2, with sophomore 
respondents reporting less favorable attitudes towards their instructors. 

In addition, sophomores use the student center and university gyms more 

ft 

and value lab visits and computer instr^actlon less. Not surprisingly, as a 
result of jrheir increased experience, they also find it easier to manage 
th«ir time. 



In addition to conparlng mean ratings on individual items for the 

three sets of responses, we also computed rank-order correlations to sei4 if 

\ 

fe<^lings about which phrases best characterized the program (Section D) , 
whii^h aspects of the program were most important (Section H) » and which 
aspei^ts were most satisfying (Section I) differed from one group to another. 
All rank-order correlations comparing freshmen* s responses in fall and spring 
and coi^paring spring quarter freshmen and spring quarter sophomores were quite ^ 

high,wi\th values ranging from .85 to .99. Thus, while changes did occur on 

\ 

individual items in these sections, there were no overall changes in their 
relanlve pranks. 

One additional source of information on how students' feelings about ISP 

■» 

changed as they progressed through it is the stiggestions for improvement that 
were offered by students at the different testing sessions. Fall and spring 
quarter freshmen differed little in this respect. However, freshmen, but not 
sophomores, offered criticisms of their chemistry and computer courses » ^lle 
sophomores never complained about specific courses or instructors. As noted 
in Chapter 3, ^this reflects specific problems with chemistry and computer 
Instruction in the freshman year. Further data relevant to this point Is 
• contained in the next Section of this report dealing with student attrition. 
Several freshmen, but no sophomores, noted that they would prefer to 
see a greater hc'mogeneity of background among ISP students. For. Instamce, one 
respondent thought students should be assigned to different tracks, commensurate 
with their backgrounds , and another thought entering freshmen should be sent 
preparatory study materials during the summer {>efore they arrived on campus. 
By the end of the sophomore year, after ISP students had gone through 18 
courses together, differences in background were no longer an Issue. 



One type of criticism of the ISP curriculum was more characteristic 

of sophomores than of freshmen. Apparently several sophomores had decided j 

thit they wanted to pursue careers in biology or medicine. Thus they / 

/ 

suggested that the curriculum include more biology or require less physics ' ^ 
and that the faculty recognize the fact that some students sought to use ISP 
as a stepping-stone to medical school. While the staff have not genel^y^^ 
viewed ISP as a pre-med program* a number of these students indicated that 
they intended to work not as practicing clinicians » but as medical researchers. 
Training medical researchers with strong scientific backgrounds may be compatible 
with the general aims of ISP, and the staff should consider accoipodating these » 
students needs rather than, to quote one student, have them "quit ^SP to get 
some bio for MCATS." 

Before closing this section, .it is necessary to comment on the results 
i. -.1 analysis comparing responses of freshmen students to the Student Survey 
in December 1977 and October 1978. These two groups of students gave sig- 
nificantly different responses on many survey items. Despite the fact that 
those responding in 1978 had been on campus N^bout six weeks less than those 
responding in fall 1977. their responses often resembled those of spring- 
quarter freshmen and/or spring-quarter sophomores more than those of the 
fall 1977 freshmen. Because of this difference among cohorts, all con- 
clusions about changes in ISP students as they progress through the program 
must be viewed as especi^lj.y tentative. 

Dtfferen cs Between ISP and Non-ISP Students . 

I In attempting to interpret differences between ISP and non-ISP students, 
it should be recalled that the non-ISP control students selected for these 
comparisons are not intende4 to be a set of "representative" Northwestern 



students* but rather a group 6f Intellectually 34iperlor students, sharing 
with those of 'tSP both high entrance examination scores and an*einphasis on.' 
science courses. * ' ' 

Table 4-3 s.hows mean June 1978 responses of ISP and non-ISP students to 

/* 

all questionnaire items given to both sets of students and indicates where 

s » 

responses of the two groups significantly differed. Table 4-4 presents the^ 

• / ; . " 

summary statistics comparing ISP with non-ISP students, and freshaien with " - 

* * * * 

sophomores, for the eight "factors" generated from those items of tihe Student.. 
Survey that allowed responses^ to be made on seven-point scales. (Missing' 
values* as they occurred in the raw data, were corrected by substituting the 
value of 4.00 - absolute neutrality - in each such casej since -^he me.ans of 
most variables lay well away from, this value, however, this" may be considered 
a conservative correction.) The latter table .reports mean factor- scores fot 
the 25 ISP freshmen, 19 ISP sophomores, 22 non-ISP freshmen, and 20 non-ISP 
sophomores respondong in June 1978.' The means for these four groups are 
shown in the first two columns of Table 4-4, with those for freshmen in the 
upper row, sophomores in the lower, ISP on the JLeft, non-ISP. on the right. 
In analyzing factor scores, an initial "omnibus" F, testing the mean-square 
between groups agadnst the Voean-square within groups was' used to Indicate 
whether there were any meahingful differences among the four groups of. 
students » Tkis statistic is reported In the upper row of column three of 
Table 4-4; where it proved non-significant, no further analyses were undfert^en. 

Given a significant omnibus F, a st*algf^t forward 2x2 unwelght;ed means 
analysis of variance was undertaken, con|>arlng ISP with non-ISP students, 
frc^shmen with sophomores » and assessing the Interaction. Of the five factors 
showing significant omnibus F values, the subsequent F's st^owed highly 
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Table 4-3- 

t . Mean Student- Survey responses of ISP and 

non-ISP student, Sprl>ng 1978. 



Item 

A. USAGE 

1. Library 

2* Norris Center 

3* GytBs 

4, Cultural Event 
5# Movie 

6. Speecfct 

7. Ciwiputing Center 
Other computer 



B. FACULTY lOTERACTIOi 



i. 
. 2, 
3. 
4, 



Discuss 'course 
Blsc'iss goals 
Meet advisor 

Receive positive feedback 



C. INSTRUCTORS 



I. 
3. 



5. 



Interested in students 

Not know students* ^lames 

Grading irrelevant 

Challenging 

Open to complaints 



D. CLIMATE 

1. Intellectual 

2. Snobbish 

3. Social 

A. Practical-minded 

*"5 . Friendly « 

6. Group spirit 

7. Happy 

8. Depressed 

9. Affection for N*U. 

10 . Competitive 

11. Honesty and integrity 

12. High faculty standards 

13. High Student standards 



E. TIME 



1* Z in cXass 

2. X academic outside class 

3. Student interact:! one useful 



ISP 
(n-44) 

1.98 
1.41 
1.25 
.43 
.66 
.23 
.50 
1.73 



1.23 
.64 
.91 
.65 



5,52 
2.48 
2.55 
5,16 
5.27 



5,45 
2.93 
3,80 
4,52 
4.86 
4.21 
4.26 
3.56 
3.14 
4,27 
5,62 
5.77 
5.63 



23 
32 
5.43 



itit 
it* 



** 



Control 
(n-42) 

2.38 
' 1.57 
1.29 
.53 
.83 
.40 
.48 
.52 



1,50 
,71 

1,00 
,76 



4,66 

4,34 
2.27 
4,32 
4.10 



5,71 
4,37 
3,83 
y,44 
f 4.12 
2 • 38 
3.90 
3,88 
3,24- 
5.93 
4.46 
5.51 
5.59 



22 
30 
3.76 
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Tab3€ 4-3 Cont'd* 
ILS^ ISP • Control 



G. RTURE 





A 10 




5.29 






1 


5 .90 


SAT IS VaCT T OM 








1. Math and science integration 


5.22 




4.69 


2, Interdisciplin •, 


4.^7 




4.05 


3« Challenging 


5.46 




4.88 


4. Mastery of I^asics 


4.68 




4.44 




o .05 




4 . 71 


6* Difficulty^ 


5.64 




5.14 


7. Freedom 


2.70 




4.95 


^* tVlSXIS villi 






C AC 












A 

*^ * 7 J 












J« /U 




^ « 




A 1 0 


IS* Creative Optlets 


3.75 




3.41 


16, Work load 


3.95 




4.81 


GENERAL 








1« Satisfaction 


4.75 




5.17 


2* Enjoyment 


5.02 




5.12 


Tirne required 


5.09 




4.40 


;4. Knowledge gained vs wanted 


4.68 




4.41 


5. Hard to manage time 


4.52 




3.69 



Means differ at «01 level 



leans differ at *05 level 



0 4 



&er!c 
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Mean factor scores ror IS? and non-ISP 
ireshtaen anc 3:^onoricras , Spring 1?"S, 



Means 



01 

Students 

02 

Standards 
lacegrafiion 

Mm 

Inceraccion 
13 

Freedom 

CJl 

SAcisfacciou 

az 

Ins rructior. 
Sroup Studv 



Fresh -^ij) 

Soph ;:>:9) 



5 • ^ 

5.55 



5 



O.J 

5.30 



3.63 
3.63 

5.06 
"♦.66 



«K ^ . 6 !1 



5.40 
3.03 



Control 
Soph a?«20) 

3.67 
« 3.25 

5.32 
. 3.72 

4.70 
4.37 

3.39 



5.30 
4,53 

5.20 
, 5.05 

4.77 
4.38 

3.32 
4.38 



Value ot 
Omnibus I 



9.04 



1 -^Q 



2.34 



9.72 



L0.61 



.78 



6.73 



9.69 



SignifleaTica Levis 
Fresh Soph IS? Control 

:s?-c is?-c isp«c ?-3 ?-s 

.01 .01 .01 - .05 



.01 .01 .01 — .01 



.01 .01 .01 



.01 



.01 .01 .01 .05 .05' 



.01 .01 .01 — .01 



Significant beyond t.he .01 level. 
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significant differences between ISP- and non-ISP students in all caSes; these . 
values ^re given In the fourth coluinn of the Table. None of these five analyses 
showed significant freshman-sophomore differences/ and only one (CJ3) revealed 
a significant interaction (F » 8.75). ^ 

Tukey's HSO test was selected as the most appropriate multiple- range 
t-cest^to compare "differences within the four groups. It should 1>e noted that 
this test allows all comparisons to be made among a given set of means; since 
in the present case only four comparisons of the six that could be made were 
of Interest, this test too is slightly conservative for the present purposes. 
The resulting significance levels for the various comparisons (Freshman: ISP, 
vs. non-ISP; Sophomore: ISP vs. non-ISP; ISP: freshmen vs. sophomores; non-ISP t 
freshman vs. sophomores) are given in the final fov columns of Table 4-A. 

At present* only the differences between Il*P and non-ISP students are of. 
concern, and these, may be summarized in terms of several observations: 

1) ISP students show large differences from non-ISP students on factors 
assessing their fellow students (Factor Dl) , interaction among students and 
faculty (Factor 12), freedom of the curriculum (Factor- 13) , quality of in- 
struction (Factor CJ2), and tendency to form study groups (Factor CJ3) . They 

"Ot differ from non-ISP students with regard to academic standards (Factor 1)2), 
perceived iategratedness of theii programs (Factor II), and general satisfaction 
(Factor CJl). 

2) In all cases where there is a significant overall difference between 
ISP and non-ISP students, these differences characterize both freshmen and 

♦ 

sophomores equally. . ' ^' ^ . , 

3) In all four of the five cases, ISP students regard their program 
more favorably than non-ISP students regard theirs. The only exception comes £n 

sn 



the case of the factor assessing primarily freedom of course flection, 

m 

where ISP students (quite accurately) perceive themselves as wore con- 

strained than do aon-ISP students. 

4) la addition to the differences tapped by the variables included 

in these factors. Table 4-3 indicates 'that ISP students, as compared to non- 

ISP students, feel that instructors get to know them by name more (C2) , and 

are more impressed by fellow students' honesty and integrity (DID and by 

the^ physical facilities of fared by ISP (114 - as compared to Northwestern in 

general for the controls) . Less significant differences (which meet the .05 

i 

criterion only on the risky assumption of independent tests) indicate that 
ISP students mak4 more use of their own computer than non-ISP students make 
use of non-central-computer facilities (A8) and regard their program as 
more difficult than non-ISP students regard the general science^ program (116). 

Changes Over Tine . Table 4-4 presents most of the key data regarding' 
changes in students* factor scores as they progress through their freshman 
and sophomore years. As noted above, simple F ratios indicated that no ^ 
overall diff*irences between freshmen and sophomores could be found on any of 
these factors, and that only one interaction (CJ3) proved significant^. The ' 
Tukey tests, however, present a somewhat more detailed picture. 

As indicated in Table 4-4, all tests ' comparing non-ISP freshmen with ^ 
sophomores proved significant, while only one of the parallel comparisons 
within ISP showed a significant value, the patterns of freshman-sophomore 
differences in the non-ISP . students appears quite (diaracteristie of '.the 
typical tendency toward a more jaded a..d cynical attitude toward the university 
often described as the "sophomore slump." Non-ISP sophomores tend to think 
less well of their fellows (Dl) ..-pcircelve themselves as more contr^ined (13) 
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and chink 1«$9 of the quality of th«ir instruccion (CJ2) than do freshmen. 

The cwo factors on which sophomores outscore freshmen* on the ocher hand» may - 
be accributed largely to the fact that they have been in the university longer', 
and thus. have had mora opportunities for int*2raction with others (12), and to 
form group study cells (CJ3) . 

Parallel dif fe> inces to these, within ISP, can be found only for the 
factor assessing the quality .of instruction. 'Thus, it appears chat whatever 
enthusiasm characiferiltes entering freshmen at Northwestern is largely maintained 
if they are in tS?, but often lost ii they are in the general sciences program. 
However, it should be noted that absence of a '"sophomore slump" may reflect 
only that those dissatisfied with IS? have left the program. 

ri5cu33isn of Sndent Sur»/ey Responses . 

^ .Students' oerdeptiona. As indicated. in the results above, the students 
in XS? perceive their program quite favorably; so favorably, in fact that it 
•i§_,ljmftdiately. tempting to speculate about the possibility of-a-^awchoTOe-*'" ~ 
.effect* in these data (i.e.. any change will produce a favorable outcome). 
Although^tAt is, of course, impossible to rule this out entirely,* at least 
two considerations suggest that it may not be very significant. 

First, it should be noted that Hawthorne effects primarily disturb 
researchers and statisticians, by contaminating the purity of their measures. ' 

* « 

Program designers and administrators, in contrast, m.ty well see such effects 
as quite desirable. Thus, in the present case, tendencies for students in 
ISP to see themselves as^ a special group, different from^ other Northwestern 

program:^ and to develop feelings of group 
cohesiveness expressed in above-average esteem forand degree of interaction 
with eaUi other would appear to be thoroughly desirable from the standpoint 
of the program's goals, regardless of their source. 



Second, however, several of the individual means for survey items suggest 
Dhat, at a miniaum. If a Hawthorne effect is at work here, it is not working- in 
such a fashion as to impair the finer discriminatory abilities of the students. 

iLii Cheir judgmenDs are p^itive, and one in particular (D6 - group spirit) 
is merely neutral where one would expect it to be most susceptible to Hawthorne- 
type Inflation. Similarly, while instructors are viewed as persons who are 
genuinely interested in students (CI) » get to know them by name (C2), and 
interact satis factorily» with them (111), they do not, apparently, supply 
sjif flcient guidance (H16 and 113) , While these examples are not sufficient 
to fully discount HawthorDe- type explanations for these findings, they do 
appear sufficient to minimise their, impact, ^ 
Against this pattern of overall satis factipn with the program, then, 
the two aspects of it that emerge as most cons is tent :br negatively evaluated 
by ISP students are the lack of freedom in course selection and the lack of 
sufficient guiaance from the faculty. Neither of these criticisms appears 
very severe (but see next section on attrition) , either in terms of it| actual 
magnitude or in terms of its larger significance. The lack of freedom pre- 
sented by the program appears to be a more intractable problem since any. 
attempt to relax this structua^ risks eliminating key aspects of the program. 
Nevertheless, it appears that siome students who want the rigorous and integrated 
science education offered by ibh and who hope, someday to be the "panscientist 
ISP seeks to train wouldsJiM' ISP even more appealing if it offered greater 
flexibility in choice of isour?^. For example, mors non-science electives 
could be provided by making ISP a four-y^ar program, and/or allowing 'students 
to choose among certain u{»per-level science courses. This would decrease the 
frustration some ISP sttidents seem to feel, and it might alsb make ISP 
attractive to a wider range of potential students « 



the relative lack of guidance perceived by ISP studentij similarly 
may be due ia part to the facts that: a) the program is sufficiently 
Structured that little, more guidance can be offered on this level and b) 
the program is sufficiently new that little guidance, in terms of longer 
range events such as graduate placement or oc(;upational choices, can 
presently be offered. On the other hand, interviews with students suggest , 
that it is not uncommon to find students interested primarily in medicine 
or other biological fields entering ISP, while the program itself is per- 
ceived «K» geared more directly to the "harder" sciences (Physics, Maths, 
Chemistry, Geophysics). It may thus prove useful for program administrators 
to attempt to commtmicate the goals and purposes of. ISP in a clearer fashion * 
to potential students prior to their admission into ISP. 

Furthermore, the freshman year in ISP would appear to* be an especially , 
stressful one for students who are accustomed to performing well with little 
effort and now find themselves doing only average, or even poorly, in their 
course work, despite the long hours they feel they are putting in. Discussions 
with fir'st-term freshmen have indicated that some would appreciate greater 
assistance from the faculty^ or perhaps other counseling services ^ in making 
the high school senior to college freshman transition^ Interviews with 
students who left the program corroborate the need for more guidance (see 
next section) . * ^ * 

Differences Between ISP and non^ISP Science Students * Overall, the 
preceding analyses revealed that ISP is viewed more positively than the . 

regular university program is by equally silperior non^ISP science students « 

« 

Generally, ISP students ^re more favorably Impressed by the personal 
qualities of their fellow students (Factor Dl), thelr« I9teractl6n with - 

« 

9'V . ' ' 



students and instructors (Factor 12) » and the quality of their instruction 
(Factor CJ2) » but do not indicate a greater level of overall satisfaction . 
(Factor CJl) with. their program than selected non-ISP students in the 
sciences at Morthwestem. Furthermore, with regard to their assessments 

of fellow :|tudents and the quality of instruction, ISP freshmen feel more 

\ 

positively about these issues than do non-ISP freshmen., and this enthusiasm 
'is maintained throughout the sophomore year, while non-ISP students show a 
significant decline in enthusiasm over the same period. On the other hand, 
the three factors of which sophomores are perhaps better judges than freshmen 
(interaction, freedom, and group study) show the reverse pattern, with ISP 
scores holding closer, in both years, to those of non-ISP sophomores, who 
again differ significantly from non-ISP freshmen> 

Given the above pattern, the failure to find differences between ISP and 
non-ISP students on Che factors of Satisfaction, Stand»?rds, and Integration 
may appear discrepant. The latter two, however, are easily accounted for. 
In the case of Standards, the scores of the non-ISP students arfe sufficiently 
high tha,t simple ceiling effects appear sufficient explanations for the 
failure of ISP students to significantly exceed those-vvalues , With regard to 
Integration, it -should be noted that although the omijibus F for this factor 
fell sfiort of statistical significance, the difference between the means of 
the two sophomore groups (,7A) is as large , as any of the others^ that proved 
significant at the .01 level, while that for the freshmen (»37) appears just 
CO miss the ,05 criterion. In both cases ISP students do pcrcel^ 
their program as more integrated than do non-ISV students. ^ 

The failure to find differences with regard to Satisfaction, finally, 
appears to indicate differetices in expectations more than differences in 



evaluation . ^ That is, since ISP freshmen score higher than their non-ISP 
counterparts on six of the eight factors, it appears clear that they think 
more highly of ISP than non-ISP students think of the general science program. 
Further, since most of these factors also show a (non-significant) 'decline 
in scores as these students progress to the sophomore year, it appears 
reasonable to extrapolate backwards to posit even higher expectations at 
the beginning of the freshman year: ISP is, after all, a unique program 
and these students are clearly aware of this fact. Non-ISP students, however, 
would neither feel this uniqueness nor generate the same high level of 
expectations. The matching Satisfaction scores in the two groups would 
then merely indicate that each group is, more or less, getting what it had 
e3Q>ected. 

4.3 Attrition 

In any innovative program there w*jl1 inevitably be those who are dis- 
satisfied and decide to leave. It is important that their reasons for 
dropping out of the program be understood so that adjustments can be made. 
As Table 4-5 indicates, attrition has been a considerable problem in ISP 
with almost half of the students in the first two classes .leaving the 
program (i.e., 13 and' 14 of 30, respectively). So far 27 of the first 60 

students (or 45%) who enrolled in ISP have left. Most cf the attrition 

>- * * * 

appears to occur during the first year of the program, with 8 of the 13 

dropouts in the first class leaving th^n and (to date) nine of the 14 

dropouts from the second ^ entering class. ' 

In order to understand the attrition problem, a special study was 

performed. In the spring of 1978 interviews were conducted with most of 

the students who had left ISP. Of the 12«8tud«nt8 leaving— 10 sophomores 
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Table 4-5. 



ISP Attrition 



Year Enrolled 
1976 
1977 
1978 



1 1 
3 0 



Quarters 



4 



0 



8 9 



Total 



13 



14 

-1 
30 



93 



aii4 tw6 freshmen— eight were interviewei. , Of those interviewed six were * 
sophomores and two freshmen. Two students could not be reached; one was 
discarded because he had been in the program for such a -short period of - 
time, and one refused to be interviewed. "* 

The interview questions are listed in' Table 4-6. All students were 
asked a number of open-ended questions (#1, > 18-23) about' ISP as well as 
a sequence of structured questions (#2-17) about specific aspects of the 
program that may have influenced their decision to. leave the program. The * 
inter\'iews lasted about 45 minutes. Most of the students interviewed were 
Very cooperative and appreciated the opportunity to talk about their ISP 
experiences. They ail seemed to have carefully considered their decision 
and had no trouble expressing themselves.^^In many cases, the statements 
offered for rating evoked enthusiastic agreement and additional comments 
not previously made in response to the open-ended question. 

The responses to the questions -including representative sample comments ^ 
are also presented in Table "4-6. There were four general reasons given for / 
withdrawing from ISP (#1). Th^se concerned the student »s career goals, the 
time the program involved, the ci^riculum, and the grades received, in order 
of decreasing importance. Most of the responses are reflected in the responses 
to the specific questions as well. 

Career Goals. The most frequently cited reason for leaving ISP was 
a change in career goals. This is supported by the responses to questions 
9 and 15 as well— the two highest rated factors for leaving IS?. All the 
students agreed that the most important reason for leaving ISP was that it 
Vas not leading in the direction" they were interested in (#9). Five of 
the eight also indicated that their "career goals changed" (#15). 



Table A-^ 



Incerview Questions -and Responses of ISP Dropouts 



Ques t Ion 

I. Wiy did you withdraw irom ISP? 



S 



2. H»e pace of the class was too fast? 

3, I didn't like the curriculum? 
A, I didn't like the ISP Faculty? 

« 

5. After dolim so wtill In high school, I 
didn^t like getting lower grades: 

I Hell that my graces. did not reflect 
the amount of work 1 was putting into 
my studios: * 

7. Iltere was too much woj-k Involved In 
the "program: 

^ I 

b. I felt the* pressure was too great— 
toa much Is expecte4 ^'^^ *SP 
students : / 



9. .1 felt the program waul not leading In' 
the direction 1 wantjed to go* 

! 

10, I understood what the {program was about 
^ vrtien I applied: 



ERIC 



9^) 



Mean 



a 



'4.25 

A, 14 
1,63 
2.88 

3.25 

4,13 
4.25 . 

« 

6.38 



S.D. 



1.83 

1.68 
1.41 
1.73 

2.31 

2.03 
1.83 

.74 



2.50 1.41 



/ 



Sample Comments 



/. 



1 couldn^t aee a Job at the ba<;helor's level \ 
and dldn^t plan to go on^ (7)^ ^ 

Too much time required* (7^ 

Ttie classes were above my level-^chemifitry 
especially « / 

I got a ^^D*' in diemiatry and couldri'V retake , 



the courae« (3) ^ 



Math was fine^ but chemistry and physics were 
too fast« 

Math was fine I but chemistry and physics were bad« 
The physics teacher was •^meaa** andlhscary/* 



It wasn^t leiKling ^n any dlrection^^ 



^ I had a higher -eiq^isctat'ioo of personal contact 
with tha« faculty. 



/ 
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Table 4-6 ContM 



Question Meair 

The program was too diffuse tor 3.13 
wanted to concentrate my studies more 
on one area: 

*ilie program was too structured tor mo^ — 1 3.75 
wanted more choices In my program: . 

1 found myself taking.^ too many courses In 3.63 
which 1 was not Interested: 

I didn*t like the sequence iiK which the 1.75 
courses were offered: 

My career goals changed while 1 was in the A. 25 
program: 

1 felt Isolated from the rest of the 2.50 
student body: 

I disliked the thought of having so many 3*00 
of my classes with the same people 
day atte-r day > year after year: 

It you indicated that you dis^ked the 

curriculum, wliat did you dislike about it? 



Wliat changes would ynu like to see In the 
program? 



2.36 It*s all too general--^more concrete work 
is needed. 



1.91 ""Every thing was decided for us^ — I couldn^t 
explore other areas « 

2.20 

1.04 Organic chemistry and C33 are offered too 
early. 

2.76 



2.51 

I 

T 

2*45 Those particular people — strange » wlerd 
inhuman» too technicals 



Chemistry was above my level* (3) 

X felt like 1 didn^t learn much in computer 
science (2). 

The first three quarters were really good — 
after that^ too theoretical, too abstract*^* 
1 would like more concrete work to keep up my 
interest. 

Teachers should be more sensitive to the 
difficulties of the incoming freshmen merging 
into the program. 

^ Overall > too much too fast. 

Take up less time in the day— too iitti« |^o6 
to myself. ^ w 
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Table A-6 Cont'd, 



20 » Had theau dianges be^n in eff*jct when you 
were in ISP, would you'stlll have dropped 
out?" 

21. Do you regret your decision to leave 1SI»? 



Were it possible, would you consider 
changing back to ISP? 



23. Is there anything you would like to add to 
wliat you've already said? 



£l 

On a scale from 1 to 7 where 1 is not a factor in dropping TSP and 7 
Is a primary factor. 

b * . 

Number uf students making similar comments. 



ERIC 



Yes No (3), Uncertain (1) 



No (7), Somewhat (1) 
No (7). 

I can take the same cout^es anyway, leaving 
out the subjects I don^t want« 

.The program Is great for students who want 
a broad science base. 

The teadiers are unapproachable— overly 
liaposing* 

It was interesting while I was in it--^-! 
changed—I founds what I wanted Xo do^ 

My quarters weice good and beneficial » but 
it didn^t continue to benefit me— it*8 a 
good program s just not for me* 



10'^ 



Most students commented chat they were interested in more "oraccical 
work" and were not intarestad in getting an advanced degree. Thus they 
switched to programs that would allow them to get a job after four y.ears 
of undergraduate study. la fact, of the eight students interviewed, six 
had transferred into applied programs— four in engineering and one each in 
computer science and economics. * 

Time . The workload imposed by ISP was also frequently cited as a 
significant factor in leaving the program.- From almost all the students, 
terms such «is "oppressive," "crushing," "staggering," "too much," "too fast, 
"overvrtielming , " "intense," "above my level," etc. were voiced repeatedly, 
accompanied by shrugs, rueful smiles and shaken heads. These "^o in ts are 
corroborated in Questions 2, 7, and 8 — the next most highly rated group of 
factors for leaving ISP— « well as in Question 19. As the ratings indicate 
students generally agreed that the "pace ... was too fast" (?/2), "there was 
too much work'.' ('^7). and th^t "the pressure was too great" (#8). 

Several students commented that the transition from high school to 
college is mad^ even more difficult by the exacting standards of a program 
like ISP. A couple of students felt totally unprepared for the intensity 
of the program and suggested an optional seminar during "new student week" 
on how to approach and study for ISP courses. 

Curriculum ^ Problems wtch the curriculum vere also frequently 
mentioned as factors in leaving the program^ IS? was felt to offer too 
little choice in electlves and require too much time In scheduled classes; 
Some students also thought (mistakenly) that thi ISP curriculum could be 
duplicated by taking oth«r larger courses. Since the freshmen chemistry 
courses were taught as special sections of larger courses, this has probably 
led to their confusion. 10/ 



AU courses r^iei%»ed seme criticism However/ the comi^ucer<- 

sciance course was repeacedly singled out as a problem since it was super- 
imposed over the four regular classes rather than being offered as a separate 
course. I-n addition, chemistry was frequently mentioned as being over the 
student's head. 

These points are corroborated by the responses to questions 3, *and 11-14- 
the next most highly rated group of factors for dropping ISP. Five of the 
eight students "didn't like the curriculum" (//3) . The same number also 
found it "too dif^fuse" (411), "too structured" (#12). and containing courses 
they wer^ not interested in -C^13). Only one person indicated ^hat the - 

"sequence" of she courses was at alJ, a factor in leaving ('^U) . 

► * • '■ 

On the other hand, the faculty was not seen as a factor in leaving 

the program < ';4) . This question received the lowest rating. However, a 
few'students commented that the professors were intimidating, distant, and 
not always sensitive to the problems faced by ISP freshmen. 

Grades . Related to problems just noted with the curriculum are the 
specific grades . receivea in courses. Only one, student did not consider 
grades *to be a factor in leaving iSP (//5 and #6). Host students did not mind 
receiving lower grades th^n high school, but three of them were quite unhappy 
with the work they put in for a poor gr«de. As. we noted in Chapter 3, 
however, grades for ISP students were not inconsistent with those for other 
students. 

Social Climate. Another factor brought up often enough to be vorth' 
mentioning is the social atmosphere in the program. While isolation from 
other students was not seen as a problem (1/16), the students enrolled in ISP 
were seen by some as being a factor in their decision to leave ('/17), The 



ISP students were sometimes described as "s^trange" or "erratic." Several 
.students suggested interviewing applicant more carefully. ^ " ' 

Overall, the* problem of student attrition seems largely to reflect 
changing career goals and related adjustments to college life (i.e., study 
habits, grades, etc.) that most severely affect freshmen. Most of these 
were changes in the students' interests and do not reflect lack of appropriate 
information about ISP (#10). Although students did recommend some changes 
in the program (^^9), they did not believe that such changes /alterations , 
would have changed their decision to leave ISP" (#20-22) . Such attrition * 
is likely to characterize any new program oriented toward freshmen. For 
example, we examined the attrition in the freshmen honors science courses 
and found it to be 73%.* 

Prediction of Dropouts. A question of concern to any educational pro- 
gram is that of identifying students who may for one reason ar another drop 
out of that program. prior to completion, this issue was considered both from 
the standpoint of the Student Survey questionnaire^^d subsequently through 
the use of several other devices. 

In terms of the eight key factors derived from the Student Survey, June 
1978 responses of those 13 students who subsequently dropped out of the program 
differed from those of the 31 who have remained in it in their scores on 
only one factor: Factor Jl, Satisfaction (_t » 2,15, < .05). A further scan 
cf the individual variables (including those not contained. in these factors) 
indicated differences of comparable magnitude on variables A4 (attendance 
at musical or theatrical events) , E4b (percentage of non-Academic time spent 
with other ISP students) , Hll (importance of broad curriculum) , Jl (satisfaction 
with I5P), and J6 (how does KP compare with other Nwhwea tern science 
programs?) 
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Multiple regression analyses of these variables indicated that only 
three contributed significantly to the differentiation of the drop«outs 
from the non-drop-outs: AA, EAb, and Jl» For 'these three variables, the 
multiple correlation with the drop-out/stay-ln criterion, over these 4A 
students, was .67, with the associate F (10.00) signi|icant well oeyond the 
.001 level. A simple scale was constructed of these three variables and 
roughly weighted to account for the fact that each used a different metric, 
to yield a composite score according to the formula R » Jl + 3(AA) + (EAb)/20, 
which ranged from about 1 to about 7. * 

* * 

Of Che thirteen students who eventually dropped out of ISP > only one 
achieved a score higher than 5.50 on this scale, while 27 of the 31 students 
who remained in the program scored higher than that value (for these cal- 
culations, missing values were replaced by the group mean), this cut-off 
point thus yields only 4 false positives and 1 false negative, for an overall 
accuracy rate of 89%. While this is encouraging, it should be born in mind^ 
that this formula is based on the best possible selection of variables from 
t, 3 entire set; and may not mean much until adequately cross-validated. 

Although earlier analyses had indicated that 4ata collected from ISP 
students *in the Fall quarter l^f fared, in many respects from that collected 
in spring, and although it appeared reasonable to assume that whatever factoru 
might contribute to a student*s ultimate decision to drop out of ISP would 
barely have had time to formulate themselves by the end of student's first 
quarter, it was also apparent that the above "drop-^ut" scale had to be 
cross -validated before it could be given much credence. The Fall data were, 
the only set available for such cross-validation attempts. Consequently, 
the multiple correlation of the three key variables (AA, EAb, and Jl) with 

J 0 .4 



the <lrop-out/stay- In- criterion was calculated on the basis of the Fall 1977 
and Fall 1978 data (M « 60» including 16 Jirop-outa ) , This multiple cor- 
relation of .35 (with an associated F of 2.62) proved significant at the 
.05 level, one-tailad» with a pattern of weighting quite comparable to the 
original formula. (The multiple correlation based on only Jl and E4b was 
.345» significant at the ,01 level). While these results certainly reflect 
the anticipated shimkage, it appears encouraging to note that the three 
items also managed to achieve a meaningful level of differentiation in this 
sample* 

A number of other approaches to predicting dropouts were also cried. 
These involved correlations with GPA and SAT, and multiple regression using 
the Fall Survey data. Both approaches were less successful than the three- 
item scale. Thus, while it appears premature to suggest that the present 
three-item drop-out scale is in any sense definitive, there appears to be 
ample indications that a scale identifying potential dropouts co\ild be 
developed. If these 'Potential dropouts seem to feel that they both know 
what they 'want from their undergraduate education and know that they won*t 
get it within ISE^ the most prudent action might be simply to support them 
in their decision to leave. In the case of those who appear less certain of 
their educational goals, however, increased counseling ^nd guidance might 
lead them to feel more satisfied with ISP and more comfortable with their 
fellow ISP students. These more positive attitudes probably would lessen 
the likelihood that they will leave ISP. 

Recommendations . This research leads to a number of recommendations. 
In order tc deal with student attrition. ISP should- consider instituting 
two changes. The first involves a more careful assessment of students* 
career goals. This could be made part of the final admission procedure. 
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Specifically, infbnaacion shduld be obtained from the "Student, on the appfi- 
cation form. This could be followed with a phone interview from the ISP 
Director before an admission offer is made* 

Second* ISP should institute a formal counseling procedure. Each* 
student should He assigned a faculty advisor and meet with him or her at 
least once each quarter. In addition, the Director should also be available 
to meet with students. This could be done through regularly scheduled office 
hours and other informal activities such as coffee breaks or lunches. Again, 
the first year is probably the most critical, and the' advlsipg system may 
only be necessary for freshmen. 

Reference Note 

1. Wilson, J. R.» S Ihlanfeldt, W. I. A report on the freshman year 1972-73 
to the committee on educational policies from the Planning Department 
and the Office of Admission — Revised. Duplicated manuscript. 
Evans ton. 111.: Northwestern University, March, 1974. 



5. OUTCOMES 



5.1 ' tntroduction ' ' • - 

ft • 

One of the mdst Important goals of ISR is to encourage students to 



pursue a career in the ^iences, especially the emerging Integrated fields. 
In particular^ it was anticipated that most graduates would obtaia training 
beyond the B.A. degree. Since this report was due shortly before the 
first ISP class graduated, two approaches to determining the effect o^ ISP 
on students* career choices "and graduate training opportunities were 
employed. First, the 15 students in the first graduating class were inter- 
viewed shortly before completing ISP, Second, a survey questionnaire was 
constructed and mailed to the leading graduate ^science departments. 

The results of these investigations are presented in the next two 
sections. Both of these studies provide preliminary information on the 
likelihood that ISP will achieve its ultimate goal of producing competent > 
and talented "panscientists." However, it should be emphasized that at 
.this time these findings are tentative and should be viewed as suggestive 
of the impact of ISP on students* careers. Only careful monitoring of ISP 
gtraduates' career choices over an extended period of time will reveal the 
pattern of outcomes clearly enough for more firm ccnclusions to be reached. 

5.2 Third-year Student Interviews 

Interviews were conducted with the fifteen third-year ISP students 
during. late"' Feb ryary and early March, 1979. All interviews were held in* 
the ISP lounge and lasted about 15-20 minutes. The" interviews were in- 
tended to determine the students* satisfaction with ISP and their plans 
for 6he future. 



Interylew Questions . The Interviev format was the same for all students 
.There w^re 18 questions (see Having In Table 5-1) . The first 12 questions 
^alt with the students* experience in lS?i four of the refliaialng questions 
(<^13» 14, 'IS* 18) degilt with the students* plans for the future (whether 
they would be at Northwestern next year, pxans for graduate study, Wid career 
choiceaO * There was a question dealing with how their ^xjrerdence in 1ST 
>affected their plans (#16) ^ and finally there was one question concerned 
yith whether they would enroll in ISP, and attend* Northwestern if they had 
it to do over again. ^ On the first question,, dealing with characteristics 
ot ISP which were important in the students' 'decision to enroll, spontaneous 
answers were first recorded and then students indicated whether each of a 
list of ten 70gram characteristics as important. Four of the itrems had 
a seven-point response scale; six of the questions were of yes-no format, 

and the rest were open-ended. ^ * 

. ^ ' \ 

The results are sumifiarized in Table 5-1.* Means and standard <fiviations 

were calculated on the seven-point response scales, 'For the- remaining 

questions, percentage of responses were calculated. 

Important Prograa'Characterls tics . Approximateiy 25% of those inter- 

viewed spontaneously mentioned the accelerated nature of the program, a 

curriculum that integrates the natui^al sciences, close associations with 

faculty, o.r being allowed to avoid deciding on a major as important 

characteristics affecting their choice to enroll In ISP (see Question 1) . 

When they were read a list of program characteristics and were asked to 

indicate which were Impouant In their decision to enroll, all students . 

said that a curriculum integrating the natural sciences was important i 

enrollattnt in a special program had the next highest affirmative responve. 
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Table 5-1 

Lnt*rvlew questions and responses of third-year ISP students, 



Question 

Think back to your decision to enroll in ISP. 
What chctacteristics o| ISP were important 
determinants of your choice? 



Response 



a. 



c. 



d. 



e. 



8* 

h. 



Three-year bacnelor's degree 

Close associations with faculty 

Association with a small group of 
students with superior records 

CurrLculmc that integrates the natural 
sciences ' 

Possibly graater^appeal to graduate school 
admissions 

Curriculum that is uniformly rigorous 
By-passing lower-division science courses 
Enrollment in a new program 
Enrollment in a special program 
Allowed me to avoid deciding on a major 



Noted spontaneously 



a 



20 2 

, 20 % 

26 . 7% 



20 % 
26.75; 
6.7% 
20 Z 



b 



26 



Elicited 



60 

73. 3X 

60 Z 

100 Z 
46.7% 

3 3 e 3% 

73.3% 
53.3% 
86.:?% 
66.7% . 



Did ISP turn out to"" have the characteristics which 
influenced your choice? 



Yes ■ 
No 

Yes and no 



80% 
0% 
20% 



In general, how similar has your ISP experience 
been to vh&t you expected when you entered the 
program? ' 



1 



not at all 
similar 



very 
similar 



' - A. 92 
s.d. « .76 



lERlC 



4. How, satis fiec do you feel vich you©' overall 
experience' in ISP? 



not at all very 
.satisfied satisfied 



5. What, if anything, have you especially liked 
about the academic aspects of ISP?c 

high quality professors 

acceieratioti 

integration 

level of courses 

close -contact with faculty 

opportunity for independent study 



6. What, if anything, have you especially disliked 
about the ac eiliic aspects of ISP?*^ 

inflexibility of course schedule 
scaie courses not integrated 
start-up probleias with new courses 



7. If you were planning your undergraduate education" 
now, what changes, if any, would you make? 

None > 
Would do more research 



8. Would you recommend a program like ISP to other 
qualified, students interested in science? 

Yes, without qualification " - 

Yes, with qualification 




9.^ What, if anything* have you especially lilted about 
the aon-acadenic asoects of IS??^ 

working with the same group of students 



facilities 



10. 



v^hat, if anything » have you especially disliked 
about tne.non-acaceaic aspects of IS?'? *^ 

lack of counseling 



73.3% 
40 % 



20 % 



11. How do you chink your overall satisfaction with 
your undergraduate experience thus far compares 
with that of non-ISP students? 



5 



less satisfied 
than siost 



more satisfied 
Chan most 



X « 5.86 
s.d, ■ ,95 



12. How do y<^u think your overall satisfaction wi-th 
your undergraduate experience thus far compares 
with that of other ISP students? ^ 

1 2 3*4 5 6 7 



less satisfied 
than most 



more satisfied 
than most 



4.92 



s.d. « 2.31 



13. 



Oo you plan to be at Northwestern next year? 



Yes 

No 

Uncertain 



66. 7S 
13.3% 
20 2 \ 



14. Do you plan to earn any degrees other than 
your B. A. in science? 



RIC 



Yes 
No 

Uncertain 



80 % 
13. 3X 



6,75 



\ 

If yes., please indicate what degrees you plan* 
to ear^, what fields you' plan to study, and. 
what universities you might attend. 



Nunber consldarla 



rield 

Physics * *4 

Chemistry 2 

Math 1 

Integrated sc^enpes 6 
(biology, biochemistry 

meteorology, astronomy) ' 

Engineering i 

Medicine 7 



15. Have yoU decicied vhat career you'd like to pursue? 

53. 3S 

I* yes, what career hav^ you chosen? 

li no» what careers are you considering? 



Field . 



Number 



Physics 
Chenlstrv 
Math 



considering 



4 
2 

Integrated sciences (biology, 6 

biochemistry » sieteorology . 

astronomy) 

Engineering j, 
, Medicine ^ 

16. How has your experience in ISP influenced 
' your career choice, choice of^ graduate 
school, and fiel4 of study 



17. If "you had it to do all over again: 

a. Would you enroll in ISP? 

Yes 1002 

No o: 

b. Would you enroll at Northwestern? 

Yes 66.7% 

Ko .33.3% 



18. If you are applying to graduate school, which ones did vou apply to? Have 
you been accepted by. any? Which?^ * ^J'HJ-y co. nave 



a. Comaancs freely offered by students that closely resemble the 
specific characteristics requested. ^ • 

b. Percentaga indicating that each of the specific characteristics. was Important. 

c. Response categories were extracted from student, responses. ' 

d. See text for discussion. 
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All program characteristics, except its "greater appeal" to graduate schools, 
wAre en'dorsed by the saajority of students. ■> 

Eighty percent of the students said that ISP had the characteristics 
which influenced their choice to enroll, while 20% indicated tfeat the program 
had only some of these characteristics (see Question 2). There were few 
comments on this question, but the most frequent comment (made by 2 students) 
was that some of the courses, particularly chemistry » were not well integrated, 

' Satisfaction With ISP . Overall, the students' ISP experience was rated 
as being similar to what they expected when they entered the program (see 
Question 3) , x - 4.92. sd » .76. on a scale from 1 (not at all similar) to 
7 (very similar). Generally, the students were satisfied with their ex- 
perience in ISP (see Question 4) ^ x « 5.2, sd =» 1.21 on a scale from 1' 
(not at all satisfied) to 7 (very satisfied). 

Among the academic aspects of the program which the students particularly 
liked (see Question 5), the three most frequent responses were the high 
quality of the professors, the integration of the sciences, and, the accel- 
eration of the program, each of which was mentioned by approximately 25% 
of the students. There were fewer and more varied responses to the question 
of which academic aspects they particularly disliked (Question 6). The 
most frequent response category was the ihf lexibiUty of the course schedule 
and program requirements. For example, the ISP sequence interferes with, 
students getting dual majors, particularly In chemistry and biology. 
Approximately one fourth of the students mentioned these. Most of the 
other comments pertained to the problons of a growing program. For* 
example, some of the courses weren't fully Integrated; and since they 
were the first class to go through the program, they encountered all the 
problens associated with new courses. 




When askdd what changes they would make if they were planning their 
' undergraduate education now (Question 7), about half of the students said 
they would make no changes. The only other response made by more than one 
persbn (i«e. » two) was that they would do more research. This was consis- 
tent with the preliminary results of the Graduate School Survey, where the 
lack of research experience was shown to be a major shortcoming of the 
program, as far as many schools were concerned (see Section 5.3), 
^ Forty percent of the students said they would recommend, without 

qualification, a program like, ISP to other qualified studentai interested 

\ 

in science (Question 8). About half of them said they would recommend it, 
with qualificati,on, while the remaining students did not know.. The most 
frequently mentioned qualifications we^re that a person should not^ enroll 
in the program if (3)he already has a good idea of what field (s)he wants * 
to go into (20%) and (s) he must have motivation and dedication (13.33%). 

Satisfaction With University Environment . When asked what they had 
especially liked about the non*-aeademic aspects of the program (Question 9), 
nearly three-fourths of the students mentioned the social cohesion en- 
gtrdered by working with the same group of students for three years. Many 
of the students (40%) mentioned the facilities (the lounge and the terminal 
room)* 

Few students answered the question concerning non*^academic asipeccs 
w^lch they had particwlarly disliked (Question 10). Among those who did 
answer, the only response made more than once* was that there. ts a need for 
n^or^e counseling in the program. 

The students felt that their* satis faction with their undergraduate 
experience compared favorably with that of non-ISP students, x • 5.86, 
sd « .95 (Q^estion 11) on a scale from 1 (less satisfied than most), to 7 



(more satisfied than most). In 'comparing their satisfaction with that of 
other ISP students, they grated themselves as slightly more satisfied* though 
there was large variation in the responses; x « A, 92, sd 2.31 (Question 12) 

Career Plans . Ten of the students plan to be at Northwestern next 
year; two of the remaining students do not plan to be here, while the other 
three" are uncertain (Question 13) . Among the students who plan to be here * 
next year, nearly all (7) of them will be getting a dual major in a science 
(Question 14) . Two wilJL be getting -a Master's degree, one after obtaining 
a double major this year. One student is not getting an ISP degree, but 
a degree » in biology. Whether the other students take the three-year B; A. 
option is dependent upon whether they are admitted 'to graduate school or are 
successful in finding a job. ' « 

All but one of the students, who is uncertain, are planning to get a 
post-graduate education. One studentis planning to attend law school, while 
all the other students .are' going into medicine or a science. Some students 
mentioned more than one field of study they were considering. Other than 
medicine, the most frequently mentioned fields were the integrateii sciences. 
Nine students are considering getting a Ph.D. while only one student 
is definitely planning to obtain a Master's degree. 

Approximately half the students have decided what career they would 
like to pursue (Question 15). The 'Sareers which the students have chosen 
or are considerix*g are research positions in the fields they are planning 
to do their graduate work in. In £act, two students have applied to 
graduate schools — one in :9edlciAe, the other in^biochemlst^ry (Question 18). 
One has been accepted into medical school at Ohio State, the other has ^ 
not been accepted* the schools they applied to and the. ones other studen|;s 



mencioned as possibilities are, in general, highly rated schools that 
correspond to ones participating in the Graduate School Survey (e.g., Ohio 
State, University of Michigan, Berkeley, Case Western Reserve, and Noi cihwestem) 

Ali the students said their experience in ISP had not affected their 
choice of graduate school, and most felt that it had not specifically affected 
their choice of career or field of study (Question 16). Hiree students said 
it had affected their career choice by exposing them to a wide range of 
fields, enabling them to choose the ones which appealed to them. Two students 
said that from their experience they learned they did not wane to do scientific 
research. » . . 

Overall Satisfaction . All the students indicated that they would 
enroll in ISP if they' had it to do over a^in (Question 17) , though one- 
third said they would not enroll at Northwestern. The latter said they 

♦ * 

would enroll in ISP at another university 3 if it were offered. 
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5 « 3 Graduate School Survey 

As part of the ongoing evaluation of ISP» an eight-item questionnaire 
was designed and sent to chairmen of science departments at major graduate 
inscicutions in the United States (see Table 5-2). The questionnaire 
attempted to address three related questions? 1) How was ISP perceived 
by other leading institutions? 2) How would the training provided ISP 
students be evaluated by graduate admission committees? and 3) What 
changes in ISP might be considered in order to meet graduate admission 
. requirements? 

Sample . The primary targets for this questionnaire were those. uni- 
versity departments that had received ratings ranging between 2.0 and 
3.0 in the American Council on Education's (ACE) 1969 ratings of 
"effectiveness of doctoral program" in the disciplines of Astronomy, 
Biochemistry, Chemistry, ^Seology, Mathematics, Microbiology, Molecular ' 
Biology. Population Biology, and Physics. Othei; leading departments in 
disciplines not considered by the ACE (e.g.. Computing Sciences, Ocean- 
ography) were also included on recommendation of the ISP staff. 

In June of 1977, 115 departments were mailed a packet of materials, 
each consisting of the questionnaire, a two-page description of the program, 
a five-page curriculum outline (see Appendix B ) , and a cover letter. 
In Jan^ry 1978, a praliminary summary of 72 responses (63%) to this 
mailing w^^^rculat'ed to ISP staff and eyaluators. On the basis of 
comments receiv^d^at this tine, a slightly revised questionnaire was 

preparedt^ jdif fering Ifr^om the orl-felnal primarily in that it made response 

■ - * \, . 

options more precise and^etaile^. two judges converted the verbal 
descriptions provided by respoitdents to the first m«^liiig to the 
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Table 5-2 

..Graduate School Survey Questionnaire 

Please circle the appropriate response and explain where requited. 

1. Would an ISP student with a strong undergraduate record (say ISP grade 
average > 3,3 (where A • 4.0), and GRE verbal and quantitative > 700, 
faculty reconnnendations indicating high potential for achievement in 
science) , be admitted as a graduate student in your department with no 
course work beyond that given in ISP? 

4 • 5 2 1 

very likely likely unlikely very unlikely 

Assuming admission, please indicate probability of financial aid. 
A , 3 2 1 

very likely likely unlikely very unlikely 

2. Please Indicate what course work in your discipline beyci.d that given in ' 
ISP (see enclosure) would be (a) required (b). recommended, for ISP students 
to cake at Northwestern in order to be admitted as a graduate student in your 
department. 

a« Required coursfss ' ^ 



Recosmended courses 

3. a. Is t^ie GRE Advanced Scor^ in your subject (i.e. beside quantitative 

- and verbal scores) important in graduate student admission in your 

■ dep'artment? Yes No . 

— — 

b. If "no", would you find it useful information? Yes No . 

4. a. Would a commitment to take appropriate courses in the last year at 

Northwestern replace the GSE Advanced score for acbnission of an 
-achieving ISP student? 

Yes No 



b. If "no", would such coursework be helpful?' Yes No . 

5* Please give yovr opinion of ISP as an undergraduate background for a Ph.D. 
level scientist in your discipline. 

4 3 2 1 

Excellent Good Adequate Inadequate 



Please explain. 
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6. How does the mathematics content of ISP compare with what youM like to 
see students have and with the math background of other students entering 
graduate school in vour discipline? 

^ 3 ; 2 1 . 

Excellent Goo^ Adequate ^Inadequate' 

Please explain* 

7. Would a similar program be of value in your university? 



Yes 



No 



Please explain. 
8. What changes in the ISP curriculum would you suggest? 



Paul M, Wortman 
Director, ISP Evaluation 
Psychology Department 
Northwestern University 
Evans fon, Illinois 60201 
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categories supplied in the second mailing* for questions 1, 5, and 6. 
This questionnaire with the supporting documents- was sent to 53 depart- 
ments* 10 of which had not received the first mailing. 

Response ^ Thirty-one departments responded to the second mailing 
for a total of 103 departmerts representing 20 different institutions. 
The response rate to this survey by location and department i%. provided in 
Table 5-3. Overall* 82% of the departments completed and returned the ^ 
questionnaire. Of the 125 different departments contacted, 56 were in 
the East, 39 were in the Midwest* and 30 were situated on the West Coast. 
Of these, the Midwestern institutions appeared most likely to respond 
(92% response to the combined mailings, as compared with 79% in the East, 
and 77Z in the West). The sample was also sorted into seven disciplinary 
groupings . The response rate ranged from a low of 50% for Computer 
Science to a high of 100% for Astronomy and Chemistry. Apparently either 

* \ 

the program or the questionnaire was somewhat more attractive, as indicated 
by response rates, to the more established sciences like Astronomy, Chemistry 
Mathematics, and Physics, than to the relatively younger disciplines. 

The results of the survey are presented in Table 5-4. For questions 
1, 5, and 6 the meaiis and standard deviations on the four-point scales 
were calculated separately for disciplines along with percentages* For 
the remaining questions (2, 3, A, 7, and 8), only percentages of responses 
were calculated for each discipline. 

Admission and Aid . Although 85% ot those responding felt that an 
IS? student with a strong undergraduate record (^.g., CPA at least 3.5* 
GRE verbal and quantitative over 700, good faculty recomm<»ndatlons) would 
be likely to be admitted to their graduate departments » on^^ 77%. felt such' 

• ^ ■ ■ 

, 12') 
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Table 5-3 

Response Rate by Location and 
Dependent to Graduate School Qiiestionnatre 



12 1 



Departments 

Location 

Cast 
Midwest 
West V 



Contacted 



56 
39 
30 



Response Rate (percent) 



79 
92 
77 



Discipline"' 

Astronomy 
Biology . 
. Chemis try 
Computer Science 
Earth Sciences 
Mathematics 
Physijcs 

Total 



10 

17. 
20 
8 
27 
24 
19 

125 



100 
76 

100 
50 
74 
83 
84 

82 



Table 5-4 

Response to Graduate School Survey Questionnaire 



Questions 



* 

Dtsclplltie 




X 


1 a 

la 

SD 


X 


ib 

SD 


-I ^ 1 1 J. 
Ja 

Yes 


. 3d 
Yes 


4 

Yes 


No 


X 


5 

SD 


X 


6 

SD 


Yes 


7 

No 


A^Crononiy 


10 

* 


3« 10 




•3.00 


.67 


7 


3 


2 


8 


2.90 


.49 


3.00 


.39 


4 


4 


* 

Biology 


13 


3.38 


.55 


3.50 


.50 


5 


1 


0 


10 


3.31 


.40 


3.38 


.38 


3 


3 


CcHnputer Science . 




^ 3.00 


1.33 


3.25 


• .92 


3 


0 


1 


1 


2.88 


1.73 


3.38 


.23 


0 


2 


Earth Sciences 


20 


3. 78 


.22 


3.50 


.58 


A 


• 


5 


10 


3.55 


.58 


3.68 


.32 


13 




C3ietiilHtry 


20 


3:33 


.69 


-3.55 


,68 . 

* 


7 


7 


8 


8 


2.90 


.59 


3.48 


.30 


10 


5 


Mathematics 


20 


2.95 


.79 


2.55 


.87 


9 


7 


7 


9 


2.78 


.85 


2.58 


1.01 


* 7 


4 


Hiyalca 


16 


3.19 


.70 


3.31 


.36 




8 


1 


11 


3.06 


.66 


3.25 


.30 


5 


5 




> 


























Total ^ 


103 


3.29 




3*2A 


.73 


42 


30 


24 


,57 


3.08 


.69 


3.24 


.58 


42 


27 


Percent Favorable 




* % 

85 


• 


82 


41 


29 


23 


55 




87 




90 

* 


41 

> 


26 
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applicants would be likely to receive financial aid granted admission 
(Question 1) . There was some indication that the GRE advanced score 
is important for decisions cQnceming financial aid, thus explaining the 
discrepancy (Question 3). For this, 41% of respondents felt this score 
to.be important, whil^ an additional 29% indicated that it would be useful. 
Furthermore, only 23% of respondents indicated that a fourth year at 
Northwestern with a commitment to take appropriate courses would -serve as 
a replacement while 55% said it would, not for the GRE advanced score (Question 
h) . But this last figure must be 'interpreted with care, as some respondents 
suggested in their comments that a "no" response to this question meant the 
fourth year was unnecessary, while others indicated that "no" meant the 
fourth year was insufficient (and still others failed to indicate which 
of these was inteaded) . In general,, if an applicant's CPA is reasonably 
high (3.5) and the GRE scores fall above the 80th percentile, admission 
to most graduate departments appears likely (see Question 6)) A number . / 
of schools expressed optimism about the three-year ISP graduate's showing 
on .thtf- GRE. 

* * 

Overall Assessment . Overall, ISP was rated as "good" (x » 3.08, s.d. 
- .69) with 87% of respondents rating it as more than adequate (i.e., 
either 3 or 4 on the Appoint scale) compared to the undergraduate bafikground ^ 
of Ph.D. scientists in their discipline (Question 5). Math departments 
accounted for 46% of the 13% dissenting respondents. The results indicate ' . 
that the math content of ISP was rated as slightly better than "good" 

(x » 3.24, s.d. • .58), with 90% rating it as more than adequate by the 

* « 

standards they would wish to apply to entering graduate sut dents (Questioti 6). 



Again* math departwents accounted for 70% of the, dissenting 10%, 

Two-fifths of the respondents (41%) felt a program similar to ISP 

*. 

would be of value at their university, while only one-quarter " (26%) 
disagreed (Question 7). The major deficits in ISP perceived by 'this 
latter group were the program's apparent lack of flexibility, laboratory 
experience, and independent projects. In a related question (#2), 
requesting additional courses that would be required of ISP graduates 
seeking admission to graduate study, research and laboratory experience 
was mentibned by three of the seven disciplinary groups. Ojily 25% of all 
respondents, however, listeJ^any such courses (Question 2). ^tronomy," 
Biology. Computer Science and Earth Science departments tended to list 
general topics rather than specific courses, while Chemistry, Math and 
Physics tended to be more specific, wiCh several respondents going so far 
as to cite the appropriate texts. 

t 

Mathematicians appeared least receptive to three-year ISP graduates. 
In their opinion ISP is almost a "good" <x « 2.78, s.d. - .85) undergraduate 
background for Ph.D, scientists (Question 5), with a slightly better than 
adequate (x 2.58, s.d. » 1.01) math content compared to what other students 
entering graduate school have, or to what they would like to see students 
have (Question (5) . Although Math departments are leAst likely to admit 

tKree-year IS? graduates, they consider admission to be likely (x • 2.95, 

i 

s.d. ■ .79). ^Hathemati clans appear to favor more advanced courses within 
^e student's area of specialization and appear somewhat less critical, 
as a consequence, of ISP graduates who specialize In a fourth year. 



lils tl tutlons Assessment of ' ISP ^ In order to assess general trends 
across insci cut Ions, rather than disciplines, the dieans of those items 

(la, lb, 5 and 6) which all©»ed.. scaled, responses (i.e.j—l were ■ 

calculated across disciplines for all institutions which provided more 
than 2 responses. The resulting lA institutions were rank-ordered on 
each of the four questions, and me^n ranks calculated (see Table 5-5)* 
The three. institutions achieving mean rank scores less than 5 were all 
Midwestern unversitles ; all but one of the institutions achieving means 
rank scores between 5 and 3,00 were from the East; and all three Western 
schools had scores qf 8.0 or higher. 

Aside from the apparent local. bias of Illinois universities, two 
possible explanations for this pattern were hypothesized: the possibility *" 
that it was Northwestern, rather than ISP that was being rated, and the 
■possibility chat regional differences in educational philosophy (with the 
East as the representative of traditional, broad educational patterns, 
and the West as representative of newer, more "relevant" appro^^es) had 
affected the ratings. It was not possible to address the first issue. 
The second possibility, concerning regional differences in educational 
philosophy, 'appeared to find some support as indicated by the (open-ended) 
responses to question 8, asking for suggested changes in the ISP curriculum. 
These responses were grouped into six categories, and the relevant per«> 
centages were calculated. Eastern universities appeared most concerned 
that ISP be more flexible <20%) and considered greater depth (35%) to be 
useful. Western universities, on the other hand, seem almost wholly un- 
concerned with flexibility (5%) , but consider further specialization (42%) , 
or a fotirth year (37%) useful. Midwestern universities, finallx» do not 
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Table .5-5 



Mean Ranking on Questionnaire Items of Ii^stitutions 
With Three or More Departmental Responses,* 





Institution 


Mean Rank 


• * 

Ii^titution 


Mean Rank 




U 9.f I -CC 


.A 

1.25 


Harvard 


7.50 . 




U of Chicago 


2.63 


Yale 


7.63 




U of I - UC 


4.75 


^ U of C - Berkeley ' 


8.00 




. Princeton • 


6.00 


Stanford 


10.73 




J Hopkins 


6,63 


MIT 


11.50 




U of Michigan 


6,75 


U of Wisconsin 


12.38 




'* Brown 


6,8$ 


Cal Tech 


12,50 , 



bankings -from 95 departments, 
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see a need for a fourth year (only 2% indicating it might be useful) » 

# 

but tend to emphasize the need for more independent projects (28%) or 
laVwork OU), as well as greater depth* (28%). 

Conclusion . Eighty- five percent of the leading institutions • are 
likely to admit three-year ISP graduates. It seems reasonable to assume - 
that gradtiates of the three year program vho take a fourth year of under- 
graduate work or apply to xmiversities other than those sampled, will be 
extremely competitive. These data do not allow a determination of whether 
three-year ISP students are more or less acceptable than students from a 
more traditional program, given the same grade point averages and GRE 
scores. However, on a four-point scale (where A « very likely to accept) 
the mean, acceptability of the three-year ISP graduates is sufficiently high 
(3.^9) chat it would appear that a graduate from a traditional program would 
not be in a significantly more favorable position than the three-year ISP 
graduate. 



/Or. 
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Appendix A 



ISP Brochure 



ISP Application 
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NIEGRATED SCIENCE 

RAM • . 

AT NORTHWESTERN 




WHY INTEGRATED SCIENCE? 



Northwestern L oiversicv offers a unique unde^ 
graduate Drogram or tntegrated science studies withm 
the College or Arts and Sciences. The Integrated 
Science Program ISP^ ,$ designed ror a small group or 
students with superior hjgn school records and strong 
motivation in iC;ence and mathematics. Its special 
Curriculum provioes a thorougn arid rigorous back- 
• ground in ail the maior scientiric disciplines It 
attempts however to integrate them into a unified 
whole ana to oimmisn the snarp but artificial bound- 
aries that traditional Iv separate them ISP leads to a 
three-vear bachelor s degree and further, to a number 
or options ror dual maiors or an advanced degree 
after a fourth \,ear at Northwestern, Because it 
represents an important and innovative step m unde^ 
graduate >cience education. ISP has been provided 
a grant b\ the National Science Foundation. 

Northwestern provides a dual advantage to students 
Of science and mathematics. c!o«;e associations with 
diverse ivoes of scientists engageji in research at the 
forerroht of science withm an environment of the 
liberal arts. Scieritific studies conducted in the 
surroundings or highly active humanistic and cultural 
endeavor make possible a trulv libefal education 



The proplems or the nation and societv mcreasinglv 
require the attention of scientists for their solution. 
Individuals or manv backgrounds can detect the 
symptoms or maior problems but onlv scientists can 
erfectiveiv conduct the basic investigations that might 
discover their cause .Wore and more, mulndisciplmaa' 
scientists are required who can work in concert with 
traditional specialists. Success m the careers of many 
scientists wiJ' increasingly depend on the rle.xibilitv 
with which an individual can change direction of his 
or her scientific studies A multidisciplinar\- background 
provides the individual with a broad and flexible 
platform designed to keep pace with future trends 
and to maintain a wider employment potential 

In addition to .ts value in the preparation of scientists 
Of the future. ISP students will obtain an overview of 
the sciences and or mathematrcs and will acquire a 
clear picture of the state or the art and a sense of the 
problems at the forefront Such education allows 
flexibility in selecting deRree and career options and 
provides an mrormed background from which to choose 
a field, either at the Bachelor s level or m graduate 
school Thus, a student can avoid ah arbitrary or 
premature selection or a science maior. Further, 
students who decide to pursye mterdisciplin«r\\vork. 
either ih graduate school or in a |ob. will be wtll- 
«»<1u»pped bv an undergraduate mtegratejJ science 
education to »dentif\ and rolio^x tht? most Significant 
ind intfr»-si;n,u paths 



i 



•fh« ISP curncuium .s <ies.jtn*d \Mt^ two objectives 
1 > to present an imegMtea quantitative* and accelerated 
treatnr»eni or ine natura. vcences-anfe natnematics 
and -2 to prcv.de a iupe'.or acaaem.c aadvuround 
' tor graduate work m >cience anc mathematics 

JSP liegms w.tn a - (Rorous tour^uarter core sequence 
ot pnviic. chemiitrx and matnematics, wmcn provides 
th.* cornerstone to al? furtner stucv m modern science 
« He core .> desi^^ned to,build on the advanced 
' baC«.xfound or matnemat.cs a.ic chemistrv whicn iSP 
■ students have had »n mgh >cnoo; ana tnen move 
/aoidiv to treatments ?ra$lu.onatlv reserved tor upper 
division courses The core sequence »*s followed bv 
tour simultaneous advanced sequences m lite sciences 
'.biophysics. Diochem.strv micro- and macro-biologica! 
5\ stems,, physical sciences earth moon iolar system, 
stellar systems cosmologies, modern physics 
' 'Particle and >oiid state phvs.cs. and mathematics 
' ..real analv sis. DrobaDintv : 

The science-mathemat.cs curncuium ,5 the equivalent 
ot 24 courses In addition, \SP stuaents take 12 
courses m the humanities and elective subiects during 
the three-vear duration. 

The ISP curriculum oa.ances tne presentation or theor\ 
labpratorv vyorfc and computational instruction The 
special iSP facility contains on-ime computer 
terminals, some with video dispiav . tor problem-solving 
bv students and tor demonstration lectures An 
advanced interactive computer graphics system is 
planned tor the sanje taciiitv A five-week summer 
excursion observation m the Caribbean or western 
United States mav precede the lunior year. A continuing 
ISP seminar using visitors as well as Northwestern 
$cief»tists serves as a special means for learning about 
current problems and rese.irch throughout the sciences 



Financial Aic 

NearK 50": or Sorthwe^tvi^n students r^c<»ive tmancial 
aid tfcn sbme 50urct^ Th€» maiofits receive as5:$tance 
tfom fund'* admrnistefed b\ the tniver^its All 
a$§i«af^c^ a\vt#d**d hv \orth\vH^t*»fn h haf^t^d upon 
evidence ot gocKl scKolar^hip and rmancial need * 
Student?, who wish to oe considered tor aid mu^t hav^ 
theif tamiK complete the Parents Contidential 
Statement reque5tm)* that *i rbp\ 0? the torm be 
!kfrtt tu Nurthuestem 



\ 
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HONORS SCIgNCE PROGRAMS 

V 

Departmental Honors Science Programs HSP 
constitute a special option associated with ISP for 
supenor high school students who want to maior 'in a 
specialty held but who would like to gam the 
accelerated basic instruction in small classes of the 
iSP core sequence Quajifications are idehticarfor " 
ISP and HSP, and students in both programs proceed 
through the tour-quarter core sequence together. 
Thereafter students who elect to follov\ HSP will 
transter to one of Northwestern s science departments 
or to the Department ot v\athematics to pursue 
specialized course work. Honors Science Programs 
in any of these departments lead to the Bachelor s 
degree in thre<e years at Northwestern under the same 
conditions as tor ISP .'see Qualifications). At the end . 
or the core sequence. HSP students mav choose to 
remai;^ in ISP. and at the same time ISP students 
?nav transter to HSP. 



MAJORS AND DEGREE OPTIONS 
ASSOCIATED WITH ISP 

ISP students havg great f lexibilitv m their choice of 
majors and degrees to be attained at Northwestern. 

1 Single ipaior— Bachelor of Arts degree in Science 
on completion of ISP: students with sufficient 
course credits on entrance can atta'in this degree m 
three vears; others mav require one or two extra 
quarters for graduation: a tour vear residence m 
ISP will allov% students an even broader eaucation 
in nonscience and science subiects 

.2 Single major— Bachelor of Arts degree m a 
particular science discipline or mathematics of^ 
'completion of Honors Science Program, the degree 
c^n be achieved in three vears under the same 
Circumstances a«i rr>r ISP 

i Dual major the ISP major and a second major in 
one of the departments of science or mathematics, 
resulting in the Bachelor of Arts degree in science 
and a specialty {for example. chemi5tr\): the dual 
major, can normally be attained m a tourth vear s 
residence at Northwestern. 

4 Dual majors the ISP'maior and a second major m an 
interdisciplinarv subject chosen bv the student, 
resulting in the Bachelor ot Arts in Science and 'the 
selected subject 'for example. biogeochem.istfy> 
this dual major can *al$o normaliv be attained in a 
tourth vear 5 re$idence«at Northwestern 

5 Two degrees m tour vears at Northwestern, the 
Bachelor ot Arts for the ISP major and a Master ot 
Science m one of the followmin; biological sciem 
geological sciences, mathemattc^. . . 



U'hat w.ll ISP stad^nt, do arter gradLai.on u.th on^ ,u 
the degr^ opt.ons abON*^' for thox*? .xho choose 

the doctoral i^v^i f ommonK be th^ next «eD 
.here thex mav pur.ui? aa.ancec ^tuoit^s in an 
.mefa.sc.pl.nAn ton.c r^^sara .xh.cn has nrm .n^^rt 

. xx-OTK m a >p^^,<»ltv r,,,.c equipped .^,th a s.gn.t.cant.. 
dme^m and oruaOer .c.ent.r.c pa.e. tnan that prov oea 
t>\ otner unaergracuate c urr.cuia . • 

2^nuoi. .uch as mea.c.ne. .aw or dent.strx or to do 

t^^TL ''''''' '^'^"^^^ Stdl others mav 
^t^de to enter empiovment m .noustr. or government 

»htofmdt.on on the tvpes or ,obs for wh.ch a 
mu.t.d,sc.plmarN scentmc oackground w.U be 
v) >'r.'CufarK userul ' " 



-N.. PLICATiO.S Pf^OCHOURt 

»*''.S)t'<.li\t- Cxjn<!u.\m s .nusf M-nc 3 '.ompit^tt'd ISP 
appiicalion tn tne Director or :ne integrated Sciences 
Pnmrann The spec<al aopi.cation ^orm lor ISP ma\ hf 
oht.nned b\ sending .n tne term at the bottom ot this 
•pjue- A screening committee re\ ie\y the application 
and not«f\ the cand<ddtf pr hi> or ner \tabil«t\ lor the 
proKram Each Cvindidate must aiso complete both the 
Tormal application anc a rejjular application tor the" 
Ci»Mejjeor Arts and Sciences 



Decision Options . ^ 

N<.rth«-estern otters ISP candidates the opportunit\ in 
apoU unoer either £ari\ or Regular Notification. 
The deadline tor EarK Notitication li December 15 and 
deci«i«ons are mailed on Fetiruaf\ r Students thus 
accepted must notitx the L ni\H?rsit\ ot their decision 
tOfnroU or withdraw their ISP application b\ Februar\ 
15 The deadline tor Regular Notification is Februar\ 13 
Students choosing this option will recei\e the decision 
m t.^^eir case t^tween March 20 and April 15 and 
mu%? repi\ b\ Ma\ 1 

Ais candidates tor thi> prr»arnm must present the thrnt- 
CEEB Achievement tests m English Composition 
M%>:h It and Chemisirv in order to be considered 
Thef«*.Tore candidates cho<">sing Earl\ Notification 
must take^the tests b\ the December testing date 
Regular Notification candidates must take the testt 
b\ |he. lanuarN testjnc date 



.t^AUFlCATIONS FOR ISP 

Entrance to iSP is selective and cannot accommodate 
. ai! students interested m science The program 

maintains small classes and low student, racultx ratios 
m order to niaximae learning opportunities Students 
Aith the foljowipg high school background will.be 
n^ost readily acceptable into ISP: 

«i \ ears Of English 

2-4 years ot one foreign language 
4 vears or math, including a sear ot calculus 
3 \ears of science ,rhemistr\. phvsics. biologv 

2-4 vears of histor\ or social science^ 

Of these ctArses. calculus and chemistr\- are vital 
prerequisites to IS^. Nevertheless,.students with 
outstanding records who have not had calculus or * 
chemistK or who have attended schools that do not : 
offer appropriate courses may stiU be considered for 
iSP Such students, however, must be prepared to 
t-.mplete equivalent courses m calculus andchemisirx 
during summer session following high school 
iiraduation. 

Required are the College Entrance Examination Board 
Scholastic Aptitude and Achievement teas in English 
Composition. Advanced Mathematics f Level U, and 
Chemistry Students will be admitted to l$p on the 
basis or his or her high school record. CEEB test scores, 
fpferences from high school counselors or teachers, 
and involvement in science activities or special 
protects. SAT and Achievement test scores m * 
mathematics an^ science of current ISP students 
near! V all exceed 700. 

Graduation in three vears requires the student to gain 
credit tor the equivalent of nine universit\- course units 
on the basis of his or her records in honors and 
tollege preparator\ high school courses.and results of 
CEEB Advanced Placement Tests. Students with 
records of high achievement in the curriculum 
tecommended above have excellent opportunities to 
gam full credit. Other students who are acceptable 
into ISP but who cannot gain full credit will need, one 
or two extra quarters work for graduation. University - 
course credits^ill be assigned by the ISP screening 

committee and indicated on the notice of 
acceptance to ISP . 

Specitic questions on the content and obiectives of ISP 
as well as matters of qualifications and admission 
shouW be addressed to Director. ISP College of Arts " * 

<imi Sciences.. Northwestern I'niversitv 
cN.inston, III b0201» 



Pli-d^e torward 'An application tor thr Integrated Science Program 
A regular aooiication tor Nofthvvestem Lniver^itx 

I am intereNteo m mtormatton ai^out tne toUoxNing 



The College of Arts and Sciences 
NORTHWESTERN UNIVERSITY /EVANSTON, ILLINOIS 
^ • ^ The I ntegr^ated Science Program 

Aopucation instruction. CanciGatt?^ .%hu vM>n to .un>.uereu u,t tn^ Integrated Suentt. Program must comolete 
^ thi^ n^m jiyj^ feHu.ar apolicat.un ^ot uhoerurauuaw aunii>Mun imp<irtant elates rur udmisMon m t^mn the lniversit% 
and the integrated Sc.ence Program are 

" ^ * : ' D^/^ihne--Dect*mner Notification ^F. '-jruarN : ReoK - F,-hriuir\ 

AH*^.%Mr \ontu:iti,n Deaclme-FeWu\ IS Notification- Warch 20-ADrii 13 Repiv-vun-l 



Name. 



Current Mailing Aodr^e^^^, 



io» uTtt\ Numhe*- 



MnliU^ 



.Phone. 



^^'l' * ^ Zip Cn<te 

C P!t'ai>e Nend me .1 rojjuiar application ror admission to 
Nurthwe^tern Lni\ersit% 



Nart^e or.Schoo 
, bc^ooi Address^ 



iH i, .Ui'* at end or urnor \ear. 




-L n class or. 



% J^^l ii ures L.^t :re re%uits of ahv or the\otlo\\m«, SATA'ernai 



Grade 



.Math. 



Hat nmsqt yt^^v ^on'sr.^rM act En^j, 



.\Uith, 



Ai hi**\Hment Test En^jh^n 



^Math II 



.Chem 



.Others 



Va.^ name jnt- tence M one math teacher who have taught \ou 

Var^ At'^^^rj M •.ouHex ,ou ai!! ^aw xroncipleted u^iouation 

Honnr> Course' 



*.ourse 
Enghsh- 

^Ma'thematie^ 



'^1^ ,L 



• - 

fl»<iiiJ5u\ ^ ^ 
*, Foreign Lanxuajte 

r Computer Sijuuice * 



*)ei x^r No 



Acnanced H\Kement 



tANDiOATS INFORMATION 



U^a>e di^cu^^ \our :rtt-fe^t :n >C:ence 5nd math Uhat ^uoi^utyn >c?ence-math are t^^oeciall\ mtefe>ting tuAOu^ 
iasi* the'ie bitten am ,uu di^uked^ PJe^ise Ui:>Cui>:j . , . 
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Appendix B . 



ISP Curriculum 



/ 



Th« ayllibus materials for the ISP courses can be obcaiifed by writing to: 

Director* Integrated Science Progtam 
Dearborn Observatory 
Nor thves te m JUnivers i ty 
Evanston, Illinois 60201 



.ERIC 



A36 



^ • INTECRATED SCI£:iCS PROGRAM 

COLLEGE OF ARTS AND SCIENCES 

NORTHWESTERN UNIVERSITY . " * . 

The Incegraeed Science Program is a newly created thr'ee-vear curriculum chat 
i«tS'd"L' 1 »«ch««.tica and leads co i S.A. in Sci^c^ ISP I, 

designed tor a smU group (30 per yearl of academically superiar students with career 
^Civation .n science and :»chematics. The curticulu,> comprises 24 spec"u"deveUped 
■ Ci>. IS? facuUy, :^e instructors are senior facuttv ' 

«0htIt<«tL'«r!',^; departments it Morthwestem. tSP courses emohaslze 

3ophi.t.cated and r-.jorous treatjients compared to those of nioat regular deoarfoen'ta- 

" t^i^r^^plcf'-r^'^*""*' coordinated instruction, use of applSiSon:! Inr:e";eac- 
^ritl :!S : 't ^"""''l'"" ^staxpcs to integrate the natural sciences and mache- 
«h^r! a.. . r "'hnlques of one discipline commonly are applicable to 

others. Beside tormal coups, work and laboratories. ISP Includes a regular swiinar 
and frequent visits or small groups of ISP students with Northwestern researcJ^rsL 
f: « "-he forefront and an appreciation of how research 

-h;- >IVS-^ »« <"> » enclosure 

-u^s 5.1^ a nev pachway of andergraduace science educacion and, as 

""'s? "•'"'^ "''^ ^ ^'-'"''^ -^^ philosophical concept co be tested 

:^^:^:,:\r^^,r^r* ^' f'''"'"^ ^"^''^ science disciplines and chac che 

^xe.,..se or .nce.Iec!:, analysts, and innovation, and che organization of knowledge are 
^^r" ' -conplished by enrphasi.ing the co^non base rather than the conventions 
T-t t^f '^"^ ^isctpUne. a second xdea is that the undergraduate .ears 
a;d ^eotS^s."«M ;i '^'^"^ ^""'"^ mteliectuaUy. to learn in breadth 

in -raduate ^ioll '"''"f?* ^PVroprtat:^ tia>e for such students to spec'iallse 

.3 s,raduace sv.hool . As a corollary, we regard graduate work at che Ph.D. leye» as 
«sen.La. ror .3? graduates who plan to become practicing scientists. Thus, ISP is 
"f^lS^^f^'scilnce ^ ^^'"P^^hensive and rigorous background for graduate studies in all 

:n adc'.c.jc ro IS? courses, IS? students take 12 courses outside the natural 

^rotn University offerings in fine arts, history, philosophv, social 
,..-n^e. and roreign .ang'oage. ISP students and faculty convene about everv other week 
se^jmar. Speakers are drawn from the Northwestern facultv and front che 

o^'^;;n;^'''^"v'^'L;!?^"';^'M\ ^P^*^*^ «^^"P mdudes: professors Hans 3ethe 

yl' -^^^^^^.^^ M.I.T.. narry Gray of Calcech, W. Haken of Universicv of 
..^inois, and 3art Bok ot University of Arizona. 

^^!.^!!.''''*'^^*" consist of a lounge /seminar room, classroom, computer facilities, 
and director s and secretary's offices. ISP students are issued keys to the building 

" v:"o™o2:b^e: -^^^ «udy, discussion, and colla'bor. 

tr^? J ! Zu \: computer equipmetvc currently comprises four ceminals 

classroom .or real time problem solving during lectures. We are, currentiv adding 
'e ; ' ' "!v^iL'''5^'* '"""i"^' '^^''''y- P*^^ interactive- svste^! 

wrin^^c nl'/ILr T ; conditions and in applications to ^anv fields. 

Z^l^^^r f^: chat interactive computer graphics will allow student inquirv to proceed 
.ubstancially farther than can be achieved in the normal classroom-homework situation 



The first ISP^class began fall •?6. Thirty studencs were selected from a 
group of about IZO applicants whose credentials were considered satisfactory 
;year of calculus, excellent achievement record, evidence of strong science-oath 
TTOtlvationK The only easily transmitted measures of abilitv of the first class 
are average SAT scores: 670v, 750ra. Most were in the upper' few percent of their 
graduating class, had grade averages of 3.3 or better, and strong recommendations 
trom science ana math teachers. The performance of the majority of these students 
in their fresnman courses in ISP has been commensurate with our goals for an 
intellectual ly sti^iulated, achieving group of undergraduate science majors. 

« 

The second class for ISP for fall '77 has just been recruited. From a larger 
applicant pool this year, th-e 30 students selected have the following average 

^^^"^^ '55m. On these bases, we are confident that in years to come 
ISP will continue to attract students with outstanding academic credentials. 



Mark A. Pinakv 

Director, Integrated Science Program 



\ 
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INTEGRATED SCIENCE PROGRAM 
NORTHWESTERN UNIVERSITY 

ISP^CUTTlCuljffll ^ 

Core Sequence 

MATHEMATICS XI. Taylor's formula, approximation, vectors, vector differentiation, 
dot and cross products, line integrals, polar coordinates, lines and planes, surfaces, 
partial derivatives, gradient, chain rule, extremal, problems in several variables, 
implicit functions and thelt ^ierivatives, Lagrange multipliers, double and triple 
integrals, cylindrical and sphericajL coordinates. Principal applications and spherical 
coordinates. Principal applications in mind: linear and rotational motion, 
thermodynamics. Text; Calculus, an Introduction to Applied Mathematics . Greenspan 
and Benney. 

COMPUTER XI Instruction in BASIC and computer access through online systems, 
•Computational problems illustrating approximation, numerical solution of differential 
equations, trajectories, stepwise integration. Formal material presented as piart 
of Math XI. 

PHYSICS XI Vector kinematics, dynamics, free body problems, momentum, work-energy 
theorem, energy diagrams, angular momentum, torque, rigid body motion, rotating 
coordinate systems, central force fields and plane motion, 2-body problems, Kepler's 
laws', harmonic motion, damped oscillator, special relativity. Laboratory in particle 
, motions and dynamics, collisions, and oscillations. Text: Introduction to Mechanics . ^ 
Kleppner and Kolenkow. 

CHEMISTRY XI Inorganic Chemistry; equilibria; acids and bases; periodicity; bonding; 
metal complex chemistry; redox processes; or g&nome tallies; chemical kinetics; laboratory 
work in at omic spe^;ti.uscopy, --areld-b ttae ccacLluua, 3olublllcy, ~fc"ai:<&Tftmerryriini^ — 
chemistry. Text: Basic Inorganic Chemistry . Cotton and Wilkinson. 

MATHEMATICS X2 Vector fields, conservative fields, surface area, surface Integrals, 
parametrically defined surfaces, vector operators, divergence theorem. Green's theorem 
and Stokes' theorem. Principal application: ' electromagnetic fields. First order 
differential equations. Introduction to numerical methods, statement of existence- 
uniqueness theorem, linear equations, second order linear equations, linear Independence 
of solutions, Wronsklan, constant coefficients, reduetlpn of order, variation of 
parameWrs, series solution at ordinary points^ infinite series, convergence tests. 
.Principal applications: mechanical and electrical oscillations. Text: Calculus, 
an Introduction to Applied Mathematics . Greenspan and Benney; Differential Equations 
and Their Applications . Braun; Differential Equations with Applications and Historical 
notes . Slonons. ^ 

t '" . ■ 

COMPUTER X2 Batch technique FORTRAN IV, statements, program structure, variables; 
arithmetic types, do-loop/continue, freeform read, print/punch, if, subroutines, format, 

r speelAl manipulations, madilne dapendencles. ~ Lecture and laboratory cbnstllute seven " 

specially scheduled sessions. 

. PHYSICS X2 Electrostatics,; electric field, flux and Gauss* law, electric potential, 
SV«41ent of potential, divergence theorem, differential foxn of Gauss* law, D6 circuits 
and Kirehoff *s Im, conductors, capacitors, RC circults**Flelds of moving chmrges, ^ 
matnetle field, vector potential. Hall effect, electromagnetic Induction, self- Inductance, 
displacement current. Maxwell's equations, altemating-currenc circuits, networks, power 
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and energy In circuits » electric fields In matter, dipole distributions, polarl«a« 
bility tensor, polari^sed matter, electric susceptibility, dielectrics, loagnetlc 
fields in matter, field of a current loop*, field of a permanent magnet, ferromagnetism^ 
Laboratory in electrostatics, DC circuits, oscilloscope, e/m ratio of electron, RC circuits. 
Text: Electricity and Magnetism ^ Berkeley Physics Series: 

CHEMISTRY X2 Concepts of organic chemistry, bonds in organic molecules, stereoisomerism, 
nuclear magnetic resonance spectroscopy, alkane^, alkenes, alkynes, alkyl halides, alcohols* 
Text: Introduction to Organic Chemistry ^ Streitwieser and Heathcock^ 

MATHEMATICS X3 Power series, Taylor series, regular singular points, Bessel functions. 
Matrices, Gaussian elimination, matrix inverses,, rank, vector spaces, linear Independence 
and dimension, determinants, eigenvalues and eigenvectors, application to solution of 
linear systems, change of bases, principal axis theorem,, application to normal modeii 
of finite discrete systems* Introduction to nonlinear differential equations. 
Text: * Differential Equations and Their Applications > Braun; Differential Equations 
with Applications and Historical Notes > Sinmionsj Introduction to Linear Algebra > 
Zellnsky« 

PHYSICS X3 Simple oscillations, the superposition principle, coupled oscillations, 
vibrating string, resonance, traveling waves, refraction and dispersion, energy flux, 
reflection and transmission, wave packets, group velocity, waves in two and three 
dimensions, radiation from a point charge, polarization^ polarized states, double 
refraction, interference and diffraction, Huygen's principle. Laboratory* 
Text: Wave > Optics B and Modem Physics ^ Young* 

CHEMISTRY X3 Continuation of organic chemistry with focus on carbonyl compounds 
(aldehydes, ketones, carboxylic acids), carbohydrates, amines, and aromatic compounds. 
Concepts in synthesis of organic compounds, biorganic chemistry, and applications of 
infrared, ultraviolet, and mass spectrometry in organic chemistry. Laboratory work in 
preparations, spectroscopic characterizations, functional group, analysis, separations. 
Text: Introduction to Organic Chemistry , Streitwieaer and Heathiaifiks . 



MATHEMATICS X4 Orthogonal expansions, Fourier series, orthogonal polynomial expansions 
and their convergence properties. Partial differential equations, separation of 
variables; initial -boundary value problems for the LaPlace-diffuslon-wave-Schrttdlnger 
equations. Solution by transform methods and finite difference approximations. ^ 
text: Fourier Series and Boundary Value Problems > Churchill. 

CHEMISTRY X4 Physical Chemistry; gas laws and properties, van der Waal's equation; 
kinetic theory; Boltzmann distribution; critical phenomena; laws of thermodynamics; 
free energy and spontaneous processes, Clauslus-Clapeyrot\ equation; phase equilibria, 
phase rule; nonequlllbrlum thetmodynamlcs ; Caratheodory principle; Information theory; 
phase transition. Text: Physical C hemistry. Moore. 

Advanced Phvslcs Sequence 

PHYSICS Yl Background of quantum mechanics (thermal radiation, photons, wave-particle 
duality), Bohr atom, SchrBdlnger equation, time- Independent solutions, hydrosan model, _ 
probability density, magnetic dlpole moments, spm and transition rates, multlelectron 
atoms, optical -nnd X-ray spe'ttra, quantum statistics. Tent: Introduction to Quantum 
Theory . Park, 

PHYSICS Y2 Molecules, vlbratlonal-rotatlonal-electrotilc spectra, aolids, b%nd theory, 
electrical conduction, semiconductors, superconductivity, magnetism of solids. Texts: 
Introdoctlon to Quantum Theory . Park; Modem Phvslcs, Lelghton. 
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Advanced Hathgwattca Sequence^ — 

/ 

MAtKEMATtCS YI Analytic functions of a coorplex variable, Cau'ch^'s theorem* 
residue calculus, evaluation of definite integrals. Conformal mapping and Its 
application to potential problems. Laplace transform methods for Initial value 
problems* Asymptotic methods, including Laplace *s method and the method of 
stationary phase. Text: Complex Variables and its Application , Churdiill, 
Brovn & Verhey. - 

MATHEMATICS Y2 Elej^ents bT~probl[5ilTty^eory, binomial and Poisson'distribution^^^^^ 
conditional probability, Bayes'rule, central limit theorem, interval estimation 
and hypotheses testing, sequential methods, introduction to stochastic processes. 
Text: Probability and its Applications , vol. I, Feller. 

Advanced Phystcal Science Sequence 

PHYSICAL SCIENCE YI Features and mocions of the solid earthy gravitation^ potential 
theory » harmonics of earth's gravity and magnetic fields » inversion techniques » mass 
distribution in earths heat generation^dlffusion^mass convection in the earth t temperature 
distribution^ phase changes » melting and volcanismt elasticityt fracture and earthciuakeSt 
elastic waves and ray paths t internal structure of earthy plate tectonics ^ continental 
drift. Field study in gravity measurements and data ^eduction laboratory* 
Text: Introduction to Geophysics > Garland* 

PHYSICAL SCIENCE Y2 Features t motions t and processes of the earth's surface^^oceans* 
atmosphere r equations of motion and continuity in fluid flow^ dynamics of the Gulf 
Stream and other oceanic systems « glaciers and ice ageSi phemlcal cycles at the earth *s 
surface; time in geology; origin of earth; stellar spectra» emission and adsorption; 
radiative transfer in stellar atmospheres. Text: Physical Oceanography ^ Defant; 
Astrophystcal Concepts ^ Harwlt ♦ 

1 ^ 

PHYSICAL SCIENCE Y3 St^lag-atw^tuge > equilibrium, equations of statei o p acity> — 

energy sources, nuclear reaction rates, energy transport mechanisms; models of 
homogeneous stars, numerical solutions, Russell^Vogt theorem; mass^luminoslty; 
H-R diagram, stellar evolution; nucleosynthesis, supemovae; compact stars^ white 
dwarfs, neutron stars, black holes « Text: Astrophvsical Concepts % Harvit 

I Life Sciences Sequence 

LIFE SCIENCES Yl Principles of biochemistry; proteins - structure/function 
relationships, prinary-secondary-tertiary structure and evolutionary variability 
of protein; chemical and cellular inimnology; enzyme mechanism* and kinetics; 
enxyme regmlatloji in t^e cell; catabolic and biosynthetlc properties of cells; 
membrane structure' and transport; macro-molecular assemblies; DNA and etjiromosome 
structure; genetic orgaa^lsation and mutation; OHA riipllcatlon and recombination; 
transcription and translation of the genetic code. Textt Biochenistrv . Stryer; 
Molecular Biology of tha Gene . Watson. 

tlFE SCIENCES T2 " Physical ^d mathematical aspiftcts of biochemlstTy an^ molecular \ - 
biology; protein interaction with small molecules and allosterlsm; theory of ultra- 
centrifugation; facilitatlve diffusion. X-ray diffraction studies of DNA fibers; 
energy calculations for conformations of peptide unitsj protHin tertlaty structure 
determination. , Reference works among Journal articles. 
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LIFE SqiENCES Y3 Cell biology and physiology; \ «ucaryotic cell morphology including 
organelle structure- function relationships and structure^ for Interactions between 
cellsi cellular energetics and compartmentallzation of biochemical activities; 
kinetics of diffusion and non-electrolyte transport; cell surface Interactions; 
nolecular embryology and control of gene function; mitosis and the control of cell 
proliferation;,, cellular Immunology muscle proteins and contractile systems; nerve 
and synapse physiology, resting and action potentials. Ion transport equations. 
References: Molecular Biology of the Gene , Watson; The Physiology of the Excitable 
Cells , Aldley; Functions of Biological Membranes , Davles. 

LIFE SCIENCES • Biology of perception and memory from tutorial format i neuroanatomy 
and neurophysiology of relevant part of nervous system; el^ents of C(»mnunications - 
theory; theories of perception based on Fourier analysis; ^molecular bases for 
memory based on directed synthesis of proteins and nucleic acids and their regulation. 
References : Remarks on the Visual System of the Frog . Lettvln; Pattern Recognition 
Techniques . Ullman; Current Biochemical Approach to Learning and Memory . Essman 
and Hakajima. 

LIFE SCIENCES Y5 Population biology and evolutionary theory; Integration of 
theoretical-^ experimental, and field aspects of contemporary population and 
evolutionary biology; maintenance of genetic variation; causes of succession; ^ 
mathematical models of topics addressed, for example, dynamics of interacting species 
and analysis of gene/ frequency change* Laboratory: protein Identification by gel 
electrophoresis; field work. References: An Introduction to Population Genetics 
Theory , Crow and Kimura; Theoretical Ecology ; P rinciples and Application . May. 



The complete syllabus materials for the ISP courses can be obtained by writing to: 

...^ Drfectolr~Inte^Hed~sTle"nc^^^ 

Dearborn Observatory 
Northwestern University 
Evanston, Illinois 60201 



Y«ar One 



Year Tvio 



Fal l^Ouarter 



Math XI 

Multidimensional calculus 

Physics XI 
Mechanics 

Chemistry XI 

General chemistry 

Computer XI 

Liberal Arts 



Math X4 
Boundary value problems 

Physical Science Yl 

Physics and chemistry of 
earth (the solid earth). 

Chemistry XA 

Physical chemistry 

Liberal Arts 



ISP ClIRRICULim 
Winter Quarter 



Math X2 

Vector differential operators 
and ordinary differential 
equations 

Physics X2 

Electricity and magnetism 

Chemistry X2 

Organic chemistry 

Computer X2 
Liberal Arts 



Math Yl 

Functions of a complex 
variable 

Physics Yl 

Quantum mechanics 

Life Sciences Yl 

Principled of biochemistry 

Liberal Arts 



SprinR Quarter 



Math X3 

Systems of differential equations » 
linear algebra^ and infinite series 

Physics X3 

Waves and oscillations 

Chemistry X3 ^ 

Organic chemistry 

Liberal Arts 



Math Y2 

Probability and statistics 

Physics Y2 
Solid-molecular-atomic 
physics 

Life Sciences ,y2 

Physical and mathematical 
biochemistry 

Liberal Arts 



Year Threi 



ERIC 



Physics Y3 

High energy physics 

Life Sciences Y3 

Cell biology and physiology 

Liberal Arts 

Liberal Arts 



Physical Science Y2 

Oceans and Atmospheres; 
Astrophysics 

I Ife Sciences Y4 

Biology of perception and 
memory 

Liberal Arts 

Liberal Arts 



a 

Physical Science Y3 
Astrophysics 

Life Scic^aces YS 

Population biology^ and 
evolutionary theory , 

Liberal Arts 

Liberal Arts 



ri 



of fered. 



X courses 'arc core' sequence^ 

Y courses are advanced sequences 
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Nam e 

ISP COURSE EVALUATION 

We are interested in your assessment of the ISP curriculum. Please complete 
one of these forms for each ISP course taken during the past quartet. Thank 
you for your cooperation. 

Instructor's Name: • * . . 

Course (Name/Humber) : 
Date (Quarter, Yr.): 

You may add comments beneath the question, or at the end of the questionnaire, 
if you wish. 

Use the following scale in answering each question. CIRCLE ONE CHOICE ONLY 
onNeach line. 

1. Strongly Agree 

2. Agr^e 
1. NeutVal 

4. Disagree 

5. Strongly Disagree / ' 

1. The course material was presented on too difficult a level for me. 12 3 4 5 

2. I feel I learned a lot from taking this course. 12 3 4 5 

3. Thte teacher had an excellent knowledge of the subject. 12 3 4 5 

The teacher made good use of examples and illustrations. 12 3 4 5 

• 5. The general attitude and preparation, of fellow students contributed 1 2 3 4 5 
to the value of the class* 

6. The teacher was readily available after /outside of class for 12 3 4 5 
discussion of course material. 

7. The teacher had ^ sufficient evidence in terms of class participation 1 2 3 4 5 
' exams, and /or written work, on which to base evaluation of a 

student's performance, 

8. I am glad I took the course. 1 2 3 4 5 

9. The teacher's discussion of the course material was intellectually 12 3 4 5 
. stimulating. 

10. The teacher communjLcated his/her ideas in a clear and organized 1. 2 3. 4 5 

manner. 

^>i* .1 wottld liave liked the lectures or, discussions to have concerned 1 2 3 4 5 

themselves more with the readings. 

12. Considering the size of the di^ss, the teacher's policy toward 1 2 3 4 5 

« discuaaing questions was satisfactory. 

"*,»"* 

ERiC * . CONTimiE ON OnbtR SIDE . 
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13. The book(tt} w«re good choices for the course. " . 12 3 4 5 

14. The .teacher showed eathualasm for the subject and teaching. , . 1 2 3 4 5 

15. The classes were to the point and time was well spent. ^ 12 3 4 5 

16. The grading procedure was fair and impartial. 1 2 3 4 !;*' 

17. This course required *.lot of time. 1 2 3 4 ,5 

18. The j>apers « if any, covered important aspects of the course ^ 12 3 4 5 
material. 

19. The tests, if any, covered important aspects of the course 1 2 3 4 5 
material. t 

20. The tests, if any, had questions which were too general and/or 12 3 4 5 
ambiguous. 

21. For me, the pace at which material was covered was 

1, Much too fast 2. Too fast 3. About fight ' 4. Too^ slow 5. Much too slow 

22 • Was the class site satisfactory for che method of conductinjj the class? 

1. Yea, all of the time; 2. Yes, most of the time; 3. No, class too large; 
.4. No. cUss too small; 5. Class size not important, \ . * • 

23. I normally attend class: 

1. All of the time; 2. Most of the time; 3. Ha .f of the time; 
4, Sometimes; 5. Hardly ever. 

* 24. What do you feel was the main source of your learning in this course?' CIRCLE ONE . 

1. Almost all from the teacher and 4, From independent study I • 
his/her lectures and effort. 

5. From quls sections, labs, or 

2. Almost all from reading the book(3). small group discussions. 

3. Equally from both teacher aijd book(8) . 6. From writing paper (s) or pre- 

paring for esfams, quisles, etc, / 



25. The teacher was actively helpful when students had difficulty. 12 3 4 5 

26. The teacher was inflexible. 1 2 3 4 5 

^27. The objectives of this course were never explicitly stated. 1 2 3 4 5-? 

—28. The readings were difficult. 1 2 3 4 5 

29. this course did not prepar.e me to solve problems in this subject 1 2 3 4 5 
^•re*. 

O CONTIMUE ON NEXT PAGE 

ERIC . - ' : - 



30. This eours« was related to my other courses. 

31* This coursa dealt *rlth iss.ue$ I think are relevant f 

32, This ^urse built on my previous knowledge. * 

33, This course was challenging. 

34, r had skills tha.t helped with the course. 

35, This course was mostly a repeat. 

36, The homework was useful. "* ^ 



1 2 3 4 5 

1 2 3 4 5* 

12 3 4 5 

1 2 3 4* 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 



Quiz/Ub Section (37-42) ^ 
tf you di d not have any quiz or lab^ sessions^ please skip this section 

37. The quiz or l4> instructor was able to answer the student's 
questions adequately. 

38. The quiz or . l ^b i nstructor stimulated and maintained discussion. 

39. The quiz or lab instructor told students when they had done well. 

40. The quiz sections or labs were useful. 

41. The .quiz or lab instructor displayed enthusiasm for^the course. 

42. / The quiz or lab Instructor graded my work fairly. 



1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4* 5 

1 2 3 4 5 

1 2 3 4 5 



Computer Instruction (43-47) 
If you did not havj any computer instruction, please skip to question 48 . 

» 

43. The amount of time spent on computer instruction was sufficient, 

44. I feel the formal insturction on computers was inadequate. 

45. I feel more computer asai|{nments are needed. 

46. This course has prepared me to solve problons on the computer. 

47. This course has prepared me to easily go further in computer 
progranning. 



1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 



^3 
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Essay %estions (48-50) 



48. Why was this a good course, a bad course, an in-between course? 



49. How could the instructor best Improve his/her course arid teaching? 



.SO. Please add any other comments: 



/ 
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Nam e 

t 

ISP Su r mary Questionnaire 

We are interested In how successful you feel the ISP' faculty has been In creating 
an integrated science program. Please indicate how strongly you agree or disagree 
with each of the following statements. 
Answer using the following scale: 

1 2 3 ^ 5 ' 

strongly agree ' agree neutral disagree strongly disagree 

I* The material in mathematics was directly useful in physics. 

i ^2. The material in mathematics was directly useful in chemistry. 

^3,. The material in physics was directly useful in mathematics. 

• 4 . The material in physics was directly useful in chemistry. 

^5. The material in chemistry was directly useful in mathematics. 

^6. The material in chemistry was directly useful in physics. 

^7. The teacher in mathematics clearly coordinated his/her presentation of 

the material with the work done in physics. ^ 

^ 8. The teacher in mathematics clearly coordinated his/her presentation of 

the material with the work done in chemistry. 

9* -The teacher in phsyics clearly coordinated his/her presentation of the 

material with tHe work 'done in mathematics. 

I Q. The teacher in. physics clearly coordinated his/her presentation of the 
material with the work done in chemistry. 

J ^11 • The teacher in chemistry clearly coordinated his/her presentation of 

the material with the work done in mathematics. 

^12. The teacher in chemistry clearly coordinated his/her presentation of 

the material with the work done in physics. . 

^13. The teachers in mathematics and physics coordinated their homework 

assignment and examinations to lessen the amount of work that students 
would have to do at any one time. 

1 4. The teachers in mathematics and chemistry coordinated their homework 

assignments and examinations to lessen the amount of work that students 
would have to do at any one time. 

15. The teachers in physics and chemistry coordinated their homework 

assignments and examinations to lessen the amount of work that students 
would have to dp at any one time. 

1 6. The ISP program has shown me how the different scientific disciplines 
are Interrelated. 

17. The ISP faculty have successfully created an integrated science program. 



ERIC 
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Appendix D 



ISP Student Sirvey 



i 



\ 



\ 
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IS? Student Survey 
Please feel free to elaborate on your answers. 



A, Ue are interested in your usage of various facilities and opportunities provided 
by the community, the university, and the ISP program. On the average, how many 
times per week do you do each of the following? 
Answer using the following scale: 

0 » none 

1 ■ one 

2 • two ■ *■ 

3 • three 

4 « four or more . 



1. enter the library (including its branches) 

enter Norris University Center 
_3. use Patten Gym or the Blomquist Recreation Building 
j4. attend a musical or theatrical event 
_5. attend a movie 

attend a non-class speech or lecture (excluding ISP seminars) 
J» enter Vogelback Computing Center 
_8, use the ISP computer terminals 

enter the ISP lounge during the day (i.e., before 6 P.M.) 



10. 



enter the ISP lounge in the evening (i.e., after 6 P.M.) 



B. We are interested in how often you have had various types of interactions with 
your instructors. How many times during the past quarter have you done each 
of the following? 
Answer using the following scale: 

0 ■ none 

1 ■ one 

2 - two 

3 • three 

A ■ four or more 

^' "et with a course instructor to discuss your progress in his or her coarse 

^2. met with a faculty member (other than your advisor) to discuss your 

overall progress and goals 

\ 3 . met with your educational advisor ^'^*^ 

TD?/- ^' received feedback from an instructor ^ich made you feel that you might 

^ hKjL , b«coM a craativa or ptoducClva norlcar in hla or har fiaXd 



C. Listed below are some statements which could be made about university professors. 
How well does each statement describe the ISP instructors you have had' * 
Answer using the following scale: * , ' 

1' 2 3 4 5 6 7 
not at all descriptive 
descriptive 

^1, The Instructors are genuinely interested ' in students and their problems. 



_2. The instructors get to know few of their students by name. 

_3, The instructors grade students more on the basis of extraneous or 
irrelevant factors than on the quality of their work. 

The instructors challenge students to produce to the l^it of their 
intellectual and creative capacities. 

The instructors are very open to complaints and suggestions from students. 



D, Listed below are several terms and phrases which could be used to describe a 
unJ/versity's psychological climate or atmosphere. How well does each term or 
phrase describe the atmosphere in ISP and/or the attitudes of its students? 
Answer using the follo^ng scale: 

* 

1 2 3 4 5 6 7 * 
not at all ^ery 
descriptive descriptive 

' , 1 « intellectual 

^2. snobbish 

3. 'Social f 

. practical-minded 

5» friendly 

; ^6. lots of group spirit 

7 . happy 

. 8. depressed 

^9. genuine affection for the school 

1 0* much competition for grades 

^11* bigh level of academic honesty and integrity 

1 2. high academic standards set by the faculty 
high academic standards set by the students for themselves. 
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. E, Sone of your ciae outside of class Is spent on academic activities (e.g., doing - 
course asalgnnients and studying for exams)* Other time is spent on non-academic 
activities (e.g,. partying,, and eating), 

^ What peecentage (D so 100%) of your awake time (i.e., time when you are not 
sleeping) would you say you spend in class? % 

2, What percentage of your awake time would you say yo^ spend on acadanic 
activities outside of the classroom? * % ' 

-3% (a) Of the three people with whom you are most likely to be when you are 
engaged in academic activities outside of the classroom, how many are 
in ISP? 0 12 3 ^" „ - 

(b) What percentage of your academic-related time outside of the classroom , 
would you say you spend with other ISP students? % 

. useful have you found your interactions with other students in terms 
of increasing your own comprehension of the material in your ^lath "and ' 
science courses? (Circle a number) ' , 1 

^ ' 1 2 3" 4 5 6 7 ' 1 

Qot at .all useful . very useful 

4. (a) Of Che three people with whom you are most likely to be when you are 
^^Saged ia non-academic activities, how many are in ISP? 0 12 3 

(b) What percentage of your non-academic time would you say you spend with 
other IS? students? (Ignore the time you spend sleeping in making 
this estimate.) ^ Z 

F. (For first-quarter freshmen only) 

h. Were you given "S-year statu.', when you entered ^^U? Yes No 

2, If yes, how such did this influence your decision to enroll in ISP? 
•^Clrlce a number) 

^ 1 2 3, 4 5 6 7 
not at all very much 

G. 1. Would you like ISP to be spread over 4 rather than 3 years? 

1 2 3 4 5 6 7 
-• definitely not definitely yes 

2. a. Are you considering spending a fourth year at MU? 

1 2 3 4 „ 5 6 7 
definitely not . ' definitely yes 

b. If you do spend a fourth year here, what do you think you will study? 
(Leave' blank if not applicable) 
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34a. Are you considering getting an advanced degree? 

o. •"12 3 4 5''6 7 

EWC . definitely not ^ ' definitely yes 
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If you do gdc an advanced dagree, what fields might voii study, and what 
universities might you attend? (Leave blank If not applicable) 



4. What» if any, science-related careers are you considering pursuing' 



5.. What, if any. non-science careers are you considering puruslng? 



6, How enthusiastic are you about pursuing a career in science? 

• . . 1 .2 3 4 5 6 7 

not at all very much 

ISP^probably appeals to different people for different reasons. How much does 
each of the following aspects df ISP contribute towards making ISP a satisfying 
educational experience for you? 
Answer using the following scale: 

i 2 ^ 3. 4 5 6 7 
not. at all ' very much 

1 « ISP lounge \ 



__2. ISP seminars ' 

^3. lab visits 

_4. computer facilities ^ 

computer instruction 

_6. association with intelligent students 

_7. association with students Interested in science 

^8. potential for' earning a degree in 3 years 

_9. potential for earning 2* degrees In 4 years 



avoidance of arbitrary choice of a traditional major 

curriculum encompassing all the natural sciences and math 

_^12. curriculum Integrating math and the' natural sciences 

1 3^ accelerated and rigorous courses 

1 4. small class slse 

I B« ttt« of W*8 best faculty I e 

o .W' I» advliliig system 

i^>7. pocMtUlly tmetr .appMl of ISP eo graduate schdola 



I* 'How satiafted are you with each of "the following aspects of the ISP program? 

Aasyer using the following scale: . : 

1 2 3 4 S" 6 • 7 • . - 

very dissatisfied • very satisfied . 

* * » 

^J-* dagree of emphasis on the relationships among the basic sciences and 

mathematics .. . , 

2. degrae of* emphasis on interdisciplinary subjects 

^3. degree of exposure to aew and challenging concepts 

* . ^' opportunity 'to thoroughly master the basics , . " 1 

_j 5. size of ISP classes 

6, difficulty level of ISP courses 

degree of freedom in course selection 

Q» relevance of courses to your interests ' 
^9. amount of interaction with other ISP students 

amount of interaction with non-ISP students ' 

amount of interaction with ISP faculty 

amount of interactUon with other faculty 

13. quality of advise and guidance received from faculty' 

- ^i^- physical facilities of the ISP program 

number of outlets for creative activities 

1 6' amount of work required 

J. . 1. In general, how satisfied are ypxi with your experience in ISP? 

1 2 3 4 5 6 7. 
very dissatisfied • very satisfied 

' 2. How much have you enjoyed the experience of beihg in ISP? 

1 2 3 s 5 6 7 
not at ail very muc> 

3. How would you rate the amount of time required for ISP course assignments? 

1 2 3 4*" 5 6 7 
much too little niuch too much 

4. Think about vhat you hoped to learn .from your math and science courses this 
year. How does the amount of knowledge you've gained so far compared with 

What you hoped you would* have leamad by now? ' 

' / ' 

1 2 3 4 5.6 7 

Jwi^ri^T^ I ^^^^^ «»re 

than I had hoped than I had hoped. ^ ' 

5. How easy or difficult has it baen for you to manage your time durlna the 
past quarter? ♦ 

; o 1 2 3 4 5 6 7 



How do you think ISP comparas with other Northwestern science prograas?* 

1 * 2 3 4 5 6 7 
ISP Is much worse tsp' Is ouch better 

Please suggest vays in which you think the ISP program could be Improved- 



\ 
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